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QUALITY OF SURFACE WATERS OF THE
UNITED STATES, 1968

PART 2

INTRODUCTION

The water-quality investigations of the United States Geological Survey are concerned
with chemical and physical characteristics of surface- and ground-water supplies of
the Nation. The data herein deal with the amounts of matter in solution and in suspension
in streams, and represent that portion of the National Water Data System collected
by the U.S. Geological Survey in cooperation with State, municipal, and other Federal
agencies.

The records of chemical analysis, water temperature, and suspended sediment of
surface waters given in this volume serve as a basis for determining the suitability
of waters for various uses. The flow and water quality of a stream are related to
variations in rainfall and other forms of precipitation. In general, lower concen-
trations of dissolved solids may be expected during periods of high flow than during
periods of low flow. Conversely, the suspended solids in some streams may change
mateérially with relatively small variations in flow, whereas for other streams the
quality of the water may remain relatively uniform throughout large ranges in discharge.

The Geological Survey has published annual records of chemical quality, water
temperature, and suspended sediment since 1941. The records prior to 1948 were
published each year in a single volume for the entire country, and in two volumes in
1948 and in 1949, From 1950 to 1958, the records were published in 4 volumes; from
1959 to 1963 in 5 volumes; from 1964 to 1967 in 6 volumes; and since 1968 in 10
volumes. The drainage basins covered by the 10 volumes are shown in Figure 1.
The shaded area in Figure 1 represents the section of the country covered in this
volume for the water year 1968 (October 1, 1967 to September 30, 1968).

To meet interim requirements, water-quality records have been released by the
Geological Survey in annual reports, beginning with the 1964 water year, by State.
These reports are entitled, "Water Resources Data for (State), Part 2. Water Quality
Records." Distribution of these reports is limited and primarily for local needs.
Any revisions or corrections found necessary to the records published in these annual
State reports have been made and published in this volume without reference.

The records herein are listed by drainage basins in a downstream direction along
the main stream. All stations on a tributary entering above a mainstream station
are listed before that station. A station on a tributary that enters between two main-
stream stations is listed between them. A similar order is followed in listing stations
on first rank, second rank, and other ranks of tributaries. In the list of water-quality
stations in the front of this volume, the rank of the tributaries is indicated by an
indention, FEach indention represents one rank.

As an added means of identification, a station number has been assigned for each
stream location where regular measurements of water quantity or quality have been
made. The numbers have been assigned to conform with the standard downstream
order of listing gaging stations. The numbering system consists of an 8-digit number,
such as 01127500. The first 2 digits, "01" identifies the Part or hydrologic region
used by the Geological Survey for reporting hydrologic data. The next 6 digits is the

1



2 QUALITY OF SURFACE WATERS, 1968

station number which represents the location of the station in the standard downstream
order within each of the 16 parts (Fig. 1). The complete number (01127500) appears
just to the left of the station name. The assigned numbers are in numerical order
but are not consecutive. Gaps are left in the numbers to allow for new stations that
may be established.

ALASKA ™

1 1 \ A This report
|———~
N T Part 1, WSP2091 Part6, WSP2095  Parts 9-10, WSP 2098
T Part 3, WSP2093 Part7, WSP2096 Part 11, WSP 2099
S - _Parts 4-5, WSP2094  Part8, WSP2097  Parts 12-16, WSP 2100

Figure 1.--Map of the United States showing basins covered by the 10
water-supply papers on quality of surface waters in 1968. The shaded
part represents the section of the country covered by this volume; the
unshaded part represents the section of the country covered by other
water-supply papers.

Descriptive statements are given for each sampling station where chemical analyses,
temperature measurements, or sediment determinations have been made. These
statements include location of the station, drainage area, periods of records available,
extremes of dissolved solids, hardness, specific conductance, temperature, sediment
loads, and other pertinent data. Records of discharge of the streams at or near the
sampling station are included in most tables of analyses.

During the water year ending September 30, 1968, the Geological Survey main-
tained 166 stations on 109 streams for the study of chemical and physical character-
istics of surface water. Samples were collected daily and monthly at145 of these
locations for chemical-quality studies. Samples also were collected less frequently
at many other points. Water temperatures were measured continuously at 27 and
daily at 58 stations. All surface water samples collected and analyzed during the
year have not been included. Single analyses made of daily samples before compositing
have not been reported. Specific conductance is determined and reported for almost
all daily samples.

At chemical-quality stations where data are continuously recorded at the stream
site (monitors), the records consist of daily maximum, minimum, and mean values
for each constituent measured. More detailed records (hourly values) may be obtained
by writing the district office listed under Division of Work on page 21.
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Quantities of suspended sediment are reported for 12 stations during the year
ending September 30, 1968. Sediment samples were collected one or more times
daily at most stations, depending on the rate of flow and changes in stage of the stream.
Particle-size distributions of sediments were determined at 3 stations.

Some of the stations for which data are published in this volume are included in
special networks and programs. These stations are identified by their title, set in
parentheses, under the station name.

Hydrologic bench-mark station is one that provides hydrologic data for a basin in
which the hydrologic regimen will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate effects of natural from
manmade changes in other basins which have been developed and in which the physi-
ography, climate, and geology are similar tothose in the undeveloped bench-mark basin.

International Hydrological Decade (IHD) River Stations provide a general index of
runoff and materials in the water balance (discharge of water, and dissolved and
transported solids) of the world. In the United States, IHD Stations provide indices of
runoff and the general distribution of water in the principal river basins of the
conterminous United States and Alaska.

Irrigation network stations are water-quality stations located at or near certain
streamflow gaging stations west of the main stem of the Mississippi River. Data
collected at these stations are used to evaluate the chemical quality of surface waters
used for irrigation and the changes resulting from the drainage of irrigated lands.
Prior to water year 1966, these data were published in the annual water-supply paper
series, "Quality of Surface Water for Irrigation, Western States."

Pesticide program is a network of regularly sampled water-quality stations where
additional monthly samples are collected to determine the concentration and distribution
of pesticides in streams whose waters are used for irrigation or in streams in areas
where potential contamination could result from the application of the commonly used
insecticides and herbicides.

Radiochemical program is a network of regularly sampled water-quality stations
where additional samples are collected twice a year (at high and low flow) to be
analyzed for radioisotopes. The streams that are sampled represent major drainage
basins in the conterminous United States.

COLLECTION AND EXAMINATION OF DATA

Quality of water stations usually are located at or near points on streams where
streamflow is measured by the U.S. Geological Survey. The concentration of solutes
and sediments at different locations in the stream-cross section may vary widely with
different rates of water discharge depending on the source of the material and the
turbulence and mixing of the stream. In general, the distribution of sediment in a
stream section is much more variable than the distribution of solutes. It is necessary
to sample some streams at several verticals across the channel and especially for
sediment, to uniformly traverse the depth of flow. These measurements require
special sampling equipment to adequately integrate the vertical and lateral variability
of the concentration in the section. These procedures yield a velocity-weighted mean
concentration for the section.

The near uniformly dispersed ions of the solute load move with the velocity of
the transporting water. Accordingly, the mean section concentration of solutes de-
termined from samples is a precise measure of the total solute load. The mean
section concentration obtained from suspended sediment samples is a less precise
measure of the total sediment load, because the sediment samplers do not traverse
the bottom 0.3 foot of the sampling vertical where the concentration of suspended
sediment is greatest and because a significant part of the coarser particles in many
streams move in essentially continuous contact with the bed and are not represented
in the suspended sediment sample. Hence, the computed sediment loads presented
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in this report are usually less than the total sediment loads. For most streams the
difference between the computed and total sediment loads will be small, in the order
of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis
are described by Rainwater and Thatcher (1960) and by Brown, Skougstad, and Fishman
(1970). No single method of compositing samples is applicable to all problems related
to the study of water quality. Composites are made on the basis of dissolved-solids
content as indicated by measurements of conductivity of daily samples, supplemented
by other information such as chloride content, .river stage, weather conditions and
other background information of the stream.

TEMPERATURE

Daily water temperatures were measured at most of the stations at the time samples
were collected for chemical quality or sediment content. So far as practicable, the
water temperatures were taken at about the same time each day. Large streams have
a small diurnal temperature change while small, shallow streams may have a daily
range of several degrees and may follow closely the changes in air temperature. Some
streams may be affected by waste-heat discharges.

At stations where continuously recording thermographs are present, the records
consist of maximum and minimum temperatures for eachday, and the monthly averages.

SEDIMENT

In general, suspended-sediment samples were collected daily with depth-integrating
samplers (U.S. Inter-Agency, 1963). At some stations, samples were collected at
a fixed sampling point at one vertical in the cross section. Depth-integrated samples
were collected periodically at three or more verticalsin the cross section to determine
the cross-sectional distribution of the concentration of suspended sediment with
respect to that at the daily sampling vertical. In streams where transverse dis-
tribution of sediment concentration ranged widely, samples were taken at two or more
verticals to define more accurately the average concentration of the cross section,
During periods of high or rapidly changing flow, samples generally were taken several
times a day and, in some instances, hourly.

Sediment concentrations were determined by filtration-evaporation method. At
many stations the daily mean concentration for some days was obtained by plotting
the velocity-weighted instantaneous concentrations on the gage-height chart. The
plotted concentrations, adjusted if necessary, for cross-sectional distribution were
connected or averaged by continuous curves to obtain a concentration graph. This
graph represented the estimated velocity-weighted concentration at any time, and for
most periods daily mean concentrations were determined from the graph. The days
were divided into shorter intervals when the concentration or water discharge were
changing rapidly. During some periods of minor variation in concentration, the
average concentration of the samples was used as the daily mean concentration,
During extended periods of relatively uniform concentration and flow, samples for
a number of days were composited to obtain average concentrations and average
daily loads for each period. (See Expression of Resuilts, p. 5.)

For periods when no samples were collected, daily loads of suspended sediment
were estimated on the basis of water discharge, sediment concentrations observed
immediately before and after the periods, and suspended-sediment loads for other
periods of similar discharge. The estimates were further guided by precipitation
records and sediment discharge at other stations in the same or adjacent basins.
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In many instances where there wereno observations for several days, the suspended-
sediment loads for individual days were not estimated, because numerous factors
influencing the quantities of transported sediment made it very difficult to make
accurate estimates for individual days. However, estimated loads of suspended
sediment for missing days in an otherwise continuous period of sampling have been
included in monthly and annual totals in order to provide a complete record. For
some streams, samples were collected weekly, monthly, or less frequently, and
only rates of sediment discharge at the time of sampling are shown.

In addition to the records of quantities of suspended sediment transported, records
of particle sizes of sediment are included. The particle sizes of suspended sediment
for many of the stations, and the particle sizes of the bed material for some of the
stations were determined intermittently.

The size of particles carried in suspension by streams commonly ranges from
colloids (finer than about 0.24 microns) to coarse sand (2.0 mm). The common methods
of particle-size analysis cannot accommodate such a wide range. Hence, it was
necessary to separate most samples into two parts, that part coarser than 0.062 mm
and that part finer than 0.062 mm. The separations were made by sieve or by fall
velocity technique. The coarse fractions were classified by sieve separation or by
visual-accumulation tube (U.S. Inter-Agency, 1957). The fine fractions were classified
by the pipet method (Kilmer and Alexander, 1949) or the bottom withdrawal tube
method (U.S. Inter-Agency, 1943).

EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in the laboratory are measured
in milligrams per liter., Milligrams per liter (mg/1, MG/L) is a unit which represents
the weight of solute per unit volume of water.

Milliequivalents per liter are not reported but they can be converted easily from
milligrams per liter data. A milliequivalent per liter (me/l) is one thousandth of a
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents
per liter can be obtained by (a) dividing the concentration in milligrams per liter
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1)
by the reciprocals of the combining weights. Table 1 below, lists the reciprocals
of the combining atomic weights based on carbon-12 (International Union of Pure and
Applied Chemistry, 1961).

Table l.--Factors [or conversion of chemical constituents in milligrams per liter
to milliequivalents per liter

Multi- Multi-

Ton ply by Ion ply by

Aluminum (Al+3) . . . .. ... 0.11119 Iodide (I-1) . . . . .. .. ... 0.00788
Ammonia as NH* . . . ..., .05544  Iron(Fe*®) . . ......... .03372
Arsenic (As®) . . . ... ... .04004 Lead (Pb+2) . . . . .. .. ... 00965
Barium (Ba+2) . . ... .... .01456 Lithium (Li#®) ... ... ... 14411
Bicarbonate (HCOz-1). . . . . . .01639 Magnesium (Mg+2) . . .. ... .08226
Bromide (Br-1). ... .. ... .01251 Manganese (Mn+2) . .. .. .. .03640
Cadmium (Cd*) . ... .... .01779 Mercury (Hg+2) . . . . . .. .. .00997
Calcium (Ca*?) ., . . .. .... .04990 Nickel (Ni+) . ... .. .. .. .03406
Carbonate (CO3-2) .. .. ... .03333 Nitrate (NOg1). . . . ... ... .01613
Chloride (C17*) . . . . .. ... .02821 Nitrite (NO;™ D). . . . o v o 0 . .02174
Chromium (Cr+6). .. .. ... 11539 Phosphate (PO, . . . . . . .. .03159
Cobalt (Co*2) . . . . . ..... .03394  Potassium (K+) . . ... ... .02557
Copper (Cu*2). . . . ... ... .03148 Sodium (Na+l). . . ... .. .. .04350
Cyanide (CN-1) . . . . ... .. .03844 Strontium (Sr+2). . . . ... .. .02283
Fluoride (F-1) .. ....... .05264 Sulfate (SO,/2) . . . . . .. ... .02082
Hydrogen (H*1) ., . ., ... ... .99209 Sulfide (S-2). . . . . . oo ... .06238

Hydroxide (OH-). . ... ... .05880 Zinc (Zn*2) . ... .o .03060
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The hardness of water is conventionally expressed in all water analyses in terms
of an equivalent quantity of calcium carbonate. Such a procedure is required because
hardness is caused by several different cations, present in variable proportions. It
should be remembered that hardness is an expression in conventional terms of a
property of water. The actual presence of calcium carbonate in the concentration given
is not to be assumed. The hardness caused by calcium and magnesium (and other
cations if significant) equivalent to the carbonate and bicarbonate is called carbonate
hardness; the hardness in excess of this quantity is called noncarbonate hardness.
Hardness or alkalinity values expressed in milligrams per liter as calcium carbonate
may be converted to milliequivalents per liter by dividing by 50.

The value usually reported as dissolved solids is the residue on evaporation after
drying at 180°C for 1 hour. For some waters, particularly those containing moderately
large quantities of soluble salts, the value reported is calculated from the quantities of
the various determined constituents using the carbonate equivalent of the reported
bicarbonate. The calculated sum of the constituents may be given instead of or in addition
to the residue. In the analyses of most waters used for irrigation, the quantity of
dissolved solids is given in tons per acre-foot as well as in milligrams per liter.

Specific conductance is given for most analyses and was determined by means
of a conductance bridge and using a standard potassium chloride solution as reference.
Specific conductance values are expressed in micromhos per centimeter at 25°C.
Specific conductance in micromhos is 1 million times the reciprocal of specific
resistance at 25°C. Specific resistance is the resistance in ohms of a column of
water 1 centimeter long and 1 square centimeter in cross section.

The discharge of the streams is reported in cubic feet per second (see Streamflow,
p. 19) and the temperature in degrees Celsius (C). Color is expressed in units of
the platinum-cobalt scale proposed by Hazen (1892). A unit of color is produced by
one milligram per liter of platinum in the form of the chloroplatinate ion. Hydrogen-
ion concentration is expressed in terms of pH units. By definition the pH value of a
solution is the negative logarithm of the concentration of gram ions of hydrogen.

An average of analyses for the water year is given for most daily sampling stations.
Most of these averages are arithmetical, time-weighted, or discharge-weighted; when
analyses during a year are all on 10-day composites of daily samples with no missing
days, the arithmetical and time-weighted averages are equivalent. A time-weighted
average represents the composition of water that would be contained in a vessel or
reservoir that had received equal quantities of water from the river each day for the
water year. A discharge-weighted average approximates the composition of water
that would be found in a reservoir containing all of the water passing a given station
during the year. A discharge-weighted average is computed by multiplying the discharge
for the sampling period by the concentrations of individual constituents for the corre-
sponding period and dividing the sum of the products by the sum of the discharges.
For most streams, discharge-weighted averages are lower than arithmetical averages
because at times of high discharge the rivers generally have low concentrations of
dissolved solids.

A program for computing these averages by digital computer was instituted in
the 1962 water year. This program extended computations to include averages for
pH values expressed in terms of hydrogen ion and averages for the concentration of
individual constituents expressed in tons per day. Concentrations in tons per day are
computed the same as daily sediment loads.

The concentration of sediment in milligrams per liter is computed as 1,000,000
times the ratio of the weight of sediment to the weight of water-sediment mixture. Daily
sediment loads are expressed in tons per day and except for subdivided days, are
usually obtained by multiplying daily mean sediment concentrations in mg/1 by the daily
mean discharge in cubic feet per second, and the conversion factor, normally 0.0027.

For those days when the published sediment discharge value differs from the value
computed, the reader can assume that the sediment discharge for that day was computed
by the subdivided-day method.
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Particle-size analyses are expressed in percentages of material finer than
classified sizes (in millimeters). The size classification used in this report agrees
with recommendations made by the American Geophysical Union Subcommittee on
Sediment Terminology. The classification is as follows:

Clay: Smaller than 0.004 mm

Sile: Between 0.004 and 0.062 mm
Sand: Between 0.062 and 2,0 mm
Gravel: Between 2.0 and 64.0 mm

The particle-size distributions given in this report are not necessarily representative of
the particle sizes of sediment in transport in the natural stream. Most of the organic
matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis of the silt and clay.

Prior to the 1968 water year, data for chemical constituents and concentrations of
suspended sediment were reported in parts per million (ppm) and water temperatures
were reported in degrees Fahrenheit CF). In October 1967, the U.S. Geological Survey
began to use the metric system; data for chemical constituents and concentrations of
suspended sediment are now reported in milligrams per liter (mg/1) and water tem-
peratures are given in degrees Celsius (centigrade, °C). In waters with a density
of 1.000 g/ml (grams per milliliter), parts per million and milligrams per liter can
be considered equal. In waters with a density greater than 1.000 g/ml, values in
parts per million should be multiplied by the density to convert to milligrams per
liter, (See table 2 on page 8.) To convert temperature in degrees Celsius to degrees
Fahrenheit see table 3 on page 8 .

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. The quantity of dissolved
mineral matter in a natural water depends primarily on the type of rocks or soils
with which the water has been in contactand the length of time of contact. Ground water
is generally more highly mineralized than surface runoff because it remains in contact
with the rocks and soils for much longer periods. Some streams are fed by both surface
runoff and ground water from springs or seeps. Such streams reflect the chemical
character of their concentrated underground sources during dry periods and are more
dilute during periods of heavy rainfall. The dissolved-solids content in a river is
frequently increased by drainage from mines or oil fields, by the addition of industrial
or municipal wastes, or--in irrigated regions--by drainage from irrigated lands.

The mineral constituents and physical properties of natural waters reported in
the tables of analyses include those that have a practical bearing on water use. The
results of analyses generally include silica, iron, calcium, magnesium, sodium,
potassium (or sodium and potassium together calculated as sodium), carbonate,
bicarbonate, sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids, and
specific conductance, Aluminum, manganese, color, acidity, dissolved oxygen, and
other dissolved constituents and physical properties are reported for certain streams.
Microbiologic (coliforms) and organic components (pesticides, total organic carbon)
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium,
zinc, etc,) are determined occasionally for some streams in comnection with specific
problems and the results are reported. The source and significance of the different
constituents and properties of natural waters are discussed in the following paragraphs.
The constituents are arranged in the order that they appear in the tables.

MINERAL CONSTITUENTS IN SOLUTION
Silica (Sioz)
Silica is dissolved from practically all rocks. Some natural surface waters contain
less than 5 milligrams per liter of silica and few contain more than 50 mg/1, but the

more common range is from 10 to 30 mg/l. Silica affects the usefulness of a water
because it contributes to the formation of boiler scale; it usually is removed from
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Table 2.--Factors for conversion of sediment concentration in parts per million to

milligrams per liter *
[ All values calculated to three significant figures]

Range of Range of
concentration Multi- concentration Multi-
(ppm) ply by (ppm) ply by
0 -~ 15,900 1.00 322,000 - 341,000 1.26
16,000 - 46,800 1.02 342,000 - 361,000 1.28
46,900 - 76,500 1.04 362,000 - 380,000 1.30
76,600 - 105,000 1.06 381,000 ~ 399,000 1.32
106,000 - 133,000 1.08 400,000 - 416,000 1.34
134,000 - 159,000 1.10 417,000 - 434,000 1.36
160,000 - 185,000 1.12 435,000 - 451,000 1.38
186,000 ~ 210,000 1.14 452,000 - 467,000 1.40
211,000 - 233,000 1.16 468,000 - 483,000 1.42
234,000 -~ 256,000 1.18 484,000 - 498,000 1.44
257,000 - 279,000 1.20 499,000 ~ 514,000 1.46
280,000 ~ 300,000 1.22 515,000 - 528,000 1.48
301,000 - 321,000 1.24 529,000 -~ 542,000 1.50

°
Q

[

oo UVIoUoUODUIOUNO LNO LTO 1O

* Based on water density of 1.000 g/m! and sediment density
of 2.65 g/cc.

Table 3.--Degrees Celsius ('C) to degrees Fahrenheit F)*
(Temperature reported to nearest 0.5 C)

°F °C °F °C °F °C °F °C °F
32 10.0 50 20.0 68 30.0 86 40.0 104
33 10.5 51 20.5 69 30.5 87 40.5 105
34 11.0 52 21.0 70 31.0 88 41.0 106
35 11.5 33 21.5 71 31.5 89 41.5 107
36 12.0 54 22.0 72 32.0 90 42.0 108
36 12.5 54 22,5 7 32.5 90 42.5 108
37 13.0 55 23.0 73 33.0 91 43.0 109
38 13.5 56 23.5 74 33.5 92 43.5 110
39 14.0 57 24.0 75 34.0 93 44.0 111
40 14.5 58 24.5 76 34.5 94 44.5 112
41 15.0 59 25.0 77 35.0 95 45.0 113
42 15.5 60 25.5 78 35.5 96 45.5 114
43 16.0 61 26.0 79 36.0 97 46.0 115
44 16.5 62 26.5 80 36.5 98 46.5 116
45 17.0 63 27.0 81 37.0 99 47.0 117
45 17.5 63 27.5 81 37.5 929 47.5 117
46 18.0 64 28.0 82 38.0 100 48.0 118
47 18.5 65 28.5 83 38.5 101 48.5 119
48 19.0 66 29.0 84 39.0 102 49.0 120
49 19.5 67 29.5 85 39.5 103 49.5 121

*C=5/9 CF - 32) or °F = 9/5 ("C) + 32.
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feed water for high-pressure boilers. Silica also forms troublesome deposits on
the blades of steam turbines. However, it is not physiologically significant to humans,
livestock, or fish, nor is it of importance in irrigation water.

Aluminum (Al)

Aluminum is usually present only in negligible quantities in natural waters except
in areas where the waters have been in contact with the more soluble rocks of high
aluminum content such as bauxite and certain shales. Acid waters often contain large
amounts of aluminum. It may be troublesome in feed waters where it tends to be
deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish
ferric compounds produced by oxidation. Surface waters, therefore, seldom contain as
much as 1 mg/1 of dissolved iron, although some acid waters carry large quantities of
iron in solution. Iron causes reddish-brown stains on porcelain or enameled ware and
fixtures and on fabrics washed in the water, Concentrations of more than 0.3 mg/1 are
not acceptable for drinking and culinary use. (U.S. Public Health Service, 1962).

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks in some sections
of the country. It resembles iron in its chemical behavior and in its occurrence in
natural waters. However, manganese in rocks is less abundant than iron. As a result
the concentration of manganese is much less than that of iron and is not regularly
determined in many areas. It is especially objectionable in water used in laundry work
and in textile processing. Concentrations as low as 0.2 mg/1 may cause a dark-brown
or black stain on fabrics and porcelain fixtures. Appreciable quantities of manganese
are often found in waters containing objectionable quantities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the highest concentrations
are usually found in waters that have been in contact with limestone, dolomite, and
gypsum. Calcium and magnesium make water hard and are largely responsible for the
formation of boiler scale. Most waters associated with granite or silicious sands
contain less than 10 mg/l of calcium; waters in areas where rocks are composed of
dolomite and limestone contain from 30 to 100 mg/l; and waters that have come in
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium. The magnesium in soft waters may
amount to only 1 or 2 mg/1, but water in areas that contain large quantities of dolomite
or other magnesium-bearing rocks may contain from 20 to 100 mg/l or more of
magnesium,

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States, Natural waters that contain only 3 or 4 mg/1 of the two together are
likely to carry almost as much potassium as sodium, As the total quantity of these
constituents increases, the proportion of sodium becomes much greater. Moderate
quantities of sodium and potassium have little effect on the usefulness of the water
for most purposes, but waters that carry more than 50 to 100 mg/1 of the two may
require careful operation of steam boilers to prevent foaming. More highly mineralized
waters that contain a large proportion of sodium salts may be unsatisfactory for
irrigation.

Bicarbonate, carbonate and hydroxide (HCO ,CO3, OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported as alkalinity. The
alkalinity of a water is produced by anions or molecular species of weak acids which
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are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in
most natural waters are carbonate and bicarbonate ions dissolved from carbonate
rocks, the results are usually reported in terms of these constituents. Although
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, there are other ions that contribute to alkalinity such as silicates,
phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters. The significance of alkalinity to the domestic, agricultural, and
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K)
associated with it. Alkalinity in moderate amounts does not adversely affect most users.

Hydroxide may occur in water that has been softened by the lime process. Its
presence in streams usually can be taken as an indication of contamination and does
not represent the natural chemical character of the water.

Sulfide (S)

Sulfide occurs in water as a result of bacterial and chemical processes. It usually
is present as hydrogen sulfide. Variable amounts may be found in waters receiving
sewage and (or) industrial wastes, such as from tanneries, papermills, chemical plants,
and gas manufacturing work (California State Water Quality Control Board, 1963).

Waters containing sulfides, especially hydrogen sulfide, may be considered un-
desirable because of their odor. The U.S. Public Health Service (1962) states that
water on carriers subject to Federal quarantine regulations shall have no objectionable
taste or odor. The toxicity to aquatic organisms differs significantly with the species
and the nature of associated ions.

Sulfate (SO 4)

Sulfate is dissolved from most sedimentary rocks, Large quantities may be
derived from beds of gypsum, sodium sulfate deposits, and some types of shale.
Organic material containing sulfur adds sulfate to the water as a phase of the sulfur
cycle. Innatural waters, concentrations range from a few mg/1 to several thousand mg/1.

The U.S. Public Health Service (1962) recommends that the sulfate concentration
not exceed 250 mg/l in drinking and culinary water on carriers subject to Federal
quarantine regulations.

Sulfates are less toxic to crops than chlorides.
Chloride (Cl1)

Chloride is dissolved from rock materials in all parts of the country. Surface
waters in the humid regions are usually low in chloride, whereas streams in arid or
semiarid regions may contain several hundred mg/l of chloride leached from soils
and rocks, especially where the streams receive return drainage from irrigated lands
or are affected by ground-water-inflow carrying appreciable quantities of chloride.
Large quantities of chloride in water that contains a high content of calcium and
magnesium increases the water's corrosiveness. The presence of abnormal concen-
trations of chloride and nitrogenous material together in water supplies indicates
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same
extent as chloride. However, the quantity of fluoride in natural surface waters is
ordinarily very small compared to that of chloride. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 mg/1 reduced the incidence of dental caries
and that concentrations greater than 1.7 mg/l also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health
Service, 1962, states, "When fluoride is naturally present in drinking water, the
concentration should not average more than the appropriate upper control limit (0.6 to
1.7 mg/1). Presence of fluoride in average concentration greater than two times the
optimum values shall constitute grounds for rejection of the supply." Concentration
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative
fluorosis, and skeletal effects,
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Bromide (Br)

Bromine is a very minor element inthe earth's crust and is normally present in sur-
face waters inonly minute quantities. Measurable amounts may be found in some streams
that receive industrial wastes, and some natural brines may contain rather high con-
centrations. It resembles chloride in that it tends to be concentrated in sea water.

Iodide (I)

lodide is considerably less abundant both in rocksand water than bromine. Measur-
able amounts may be found in some streams that receive industrial wastes, and some
natural brines may contain rather high concentrations. It occurs in sea water to the
extent of less than 1 mg/l. Rankama and Sahama (1950) report iodide present in
rainwater to the extent of 0.001 to 0.003 mg/l and in river water in about the same
amount. Few waters will contain over 2.0 mg/1.

Nitrogen, organic (N)

Organic nitrogen includes all nitrogenous organic compounds, such as amino acid,
polypeptides, and proteins. It is present naturally in all surface waters as the result
of inflow of mitrogenous products from the watershed and the normal biological life
of the stream.

Organic nitrogen is not pathologically significant but is sometimes an indication
of pollution.

Nitrogen, ammonia (NH 4 38 N)

Ammonia nitrogen includes nitrogen in the forms of NH, and NH H. As a component
of the nitrogen cycle, it is often present in water, but usually in’only small amounts.
More than 0.1 mg/1 usually indicates organic pollution (Rudolph, 1931).

There is no evidence that ammonia nitrogen in water is physiologically significant
to man or livestock. Fish, however, cannot tolerate large quantities.

Nitrite (NOZ)

Nitrite is unstable in the presence of oxygen and is, therefore, absent or present
in only minute quantities in most natural waters under aerobic condition. The presence
of nitrite in water is sometimes an indication of organic pollution.

Recommended tolerances of nitrite in domestic water supplies differ widely. A
generally accepted limit is 2 mg/1, but aslittle as 0.1 mg/1 has been proposed (California
State Water Quality Control Board, 1963).

Nitrate (NOS)

Nitrate in water is considered a final oxidation product of nitrogenous material
and may indicate contamination by sewage or other organic matter, such as agricultural
runoff, or industrial waste. The quantities of nitrate present in surface waters are
generally less than 5 mg/l (as NOS) and have no effect on the value of the water for
ordinary uses.

It has been reported that as much as 2 mg/l of nitrate in boiler water tends to
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded
that drinking water containing nitrates in excessof 44 mg/1 (as NO, ) should be regarded
as unsafe for infant feeding. U.S. Public Health Service (19623) sets 45 mg/1 as the
upper limit.

Phosphorus (P)

Phosphorus is an essential element in the growth of plants and animals. It occurs
in water as organically bound phosphorus or as phosphate (PO 4). Some sources
that contribute nitrate, suchasorganic wastes arealso important sourcés of phosphorus.
The addition of phosphates in water treatment constitutes a possible source although
the dosage is usually small. In some areas phosphate fertilizers may yield some
phosphorus to water. Another important source is the use of phosphates in detergents.
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Domestic and industrial sewage effluents often contain considerable amounts of
phosphorus. Concentrations of phosphorus found inwater are not reported to be toxic to
man, animal, or fish. However, the element can stimulate the growth of algae, which may
cause taste and odor problems in public water treatment and esthetic problems in
recreation areas.

Boron (B)

Boron in small quantities has been found essential for plant growth, but irrigation
water containing more than 1 mg/l boron is detrimental to citrus and other boron-
sensitive crops. Boron is reported in Survey analyses of surface waters in arid
and semiarid regions of the Southwest and West where irrigation is practiced or
contemplated, but few of the surface waters analyzed have harmful concentrations
of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some
organic matter and water of crystallization. Waters with lessthan 500 mg/1 of dissolved
solids are usually satisfactory for domestic and some industrial uses. Water containing
several thousand mg/1 of dissolved solids are sometimes successfully used for irrigation
where practices permit the removal of soluble salts through the application of large
volumes of water on well-drained lands, but generally water containing more than
about 2,000 mg/1 is considered to be unsuitable for long-term irrigation under average
conditions.

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of
quantities detrimental to health is rare. Weed killers, insecticides and many industrial
effluents contain arsenic and are potential sources of water pollution, The U.S. Public
Health Service (1962) states that the concentration of arsenic in drinking water on
carriers subject to Federal quarantine regulations should not exceed 0.0l mg/1 and
concentrations in excess of 0.05 mg/! are grounds for rejection of the supply. Concen-
trations of 2-4 mg of arsenic per liter are reported not to interfere with the self-
purification of streams (Rudolfs and others, 1944) but concentrations in excess of
15 mg/1 may be harmful to some fish.

Barium (Ba)

Barium may replace potassium in some of the igneous rock minerals, especially
feldspar, and barium sulfate (barite) is a common barium mineral of secondary origin.
Only traces of barium are present in surface water and sea water. Because natural
water contains sulfate, barium will dissolve only in trace amounts. Barium sometimes
occurs in brines from oil-well wastes.

The U.S. Public Health Service (1962) states that water containing concentrations
of barium in excess of 1.0 mg/l is not suitable for drinking and culinary use because
of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

This element is found in nature largely inthe form of the sulfide, and as an impurity
in zinc-lead ores. The carbonate and hydroxide are not very soluble in water and will
precipitate at high pH values; the chloride, nitrate, and sulfate are soluble and remain
in solution under most pH conditions.

The extensive use of the element and its salts in metallurgy, electroplating, ceramics,
and photography make it a frequent component of industrial wastes.

The U.S. Public Health Service (1962) established asgrounds for rejection any water
containing more than 0.01 mg/1 of cadmium.

Chromium (Cr)

Few if any waters contain chromium from natural sources.Natural waters can
probably contain only traces of chromium as a cation unless the pH is very low. When
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chromium is present.in water, it is usually the result of pollution by industrial wastes.
Concentrations of more than 0.05 mg/1 of chromium in the hexavalent form constitute
grounds for rejection of a water for domestic use on the basis of the standards of
the U.S. Public Health Service (1962).

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As,, and cobaltite, CoAsS.
Alluvial deposits and soils derived from shales often contdin cobalt in the form of
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any
form (Bear, 1955). Ruminant animals may be adversely affected by grazing on land
deficient in cobalt.

For domestic water supplies, no maximum safe concentration has been established.
Copper (Cu)

Copper is a fairly common trace constituentof natural water. Small amounts may be
introduced into water by solution of copper and brass water pipes and other copper-
bearing equipment in contact with the water, or from copper salts added to control algae
in open reservoirs. Copper salts such as the sulfate and chloride are highly soluble in
waters with a low pH but in water of normal alkalinity the salts hydrolyze and the copper
may be precipitated. In the normal pH range of natural water containing carbon dioxide,
the copper might be precipitated as carbonate. The oxidized portions of sulfide-copper ore
bodies contain other copper compounds. The presence of copper in mine water is common.

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can
usually be detected, and 5 mg/1can render the water unpalatable. Copper is not considered
to be a cumulative systemic poison like lead and mercury; most copper ingested is ex-
creted by the body and very little is retained. The pathological effects of copper are
controversial, but it is generally believed very unlikely that humans could unknowingly
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service (1962)
recommends that copper should not exceed 1.0 mg/l in drinking and culinary water.

L.ead (Pb)

Lead seldom occurs in most natural waters, but industrial mine and smelter
effluents may contain relatively large amounts of lead which contaminates the streams.
Also, atmospheric contamination which is produced from several types of engine
exhausts has considerably increased the availability of this element for solution in
rainfall, resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reportedto be soluble in water to the extent of 31 mg/1
(Seidell, 1940) at 25°C. In natural water this concentration would not be approached,
however, since a pH of less than 4.5 would probably be required to prevent formation of
lead hydroxide and carbonate. It is reported (Pleissner, 1907)that at 18’ C water free of
carbon dioxide will dissolve the equivalent of 1.4 mg/] of lead and the solubility is
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution.
Presence of other ions may increase the solubility of lead. Reports on human tolerance
of lead vary widely, but the U.S. Public Health Service (1962) states that lead shall
not exceed 0.05 mg/l in drinking and culinary water on carriers subject to Federal
quarantine regulations.

Lithium (L)

Lithium is present in some minerals but is not abundant in nature. From available
information, most fresh waters rarely contain lithium of concentrations exceeding
10 mg/1, but larger quantities may be present in brines and thermal waters. Lithium
is used in metallurgy, medicinal water, and some types of glass and storage batteries.
Waste from such industries may contain lithium.

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures.
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds
are virulent culminative poisons which are readily abscrbed through the respiratory
and gastrointestinal tracts or through unbroken skin (Weast and Selby, 1967).
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The main source of high concentrations of dissolved mercury in water, in the form
of highly toxic methyl mercury, Hg(CH,),, comes from waste discharges from industrial
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found
to contain amounts of mercury above the safe limits for food consumption. The
U.S. Public Health Service has proposed that the upper limits of dissolved mercury
in water for domestic use should not exceed 5 micrograms per liter (0.005 mg/1).

Nickel (Ni)

Elemental nickel seldom occurs in nature, but its compounds are found in many
ores and minerals. Many nickel salts are quite soluble and may contribute to water
pollution, especially when discharged from metal-plating industries.

The U.S. Public Health Service (1962) has not placed a limit on nickel concentration
in public water supplies.

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar chemically to calcium.
Strontium may be present in natural water in amounts up to a few mg/1 much more
frequently than the available data indicate. In most surface water the amount of
strontium is small in proportion to calcium. However, in sea water the ratio of
strontium to calcium is 1:30.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor constituent in natural water
because the free metal and its oxides are only sparingly soluble. In most alkaline
surface waters it is present only in trace quantities, but more may be present in acid
water. Chlorides and sulfates of zinc are highly soluble. Zinc is used in many commer-
cial products, and industrial wastes may contain large amounts,

Zinc in water does not cause serious effects on health, but produces undesirable
esthetic effects. The U.S. Public Health Service (1962, p. 55) recommends that the
zinc content not exceed 5 mg/1 in drinking and culinary water.

PROPERTIES AND CHARACTERISTICS OF WATER
Dissolved solids

Theoretically, dissolved solids are anhydrous residues of the dissolved substances
in water.

All solutes affect the chemical and physical properties of the water and result in an
osmotic pressure. Water with several thousand mg/1of dissolved solids is generally not
palatable, although those accustomed to highly mineralized water may complain that less
concentrated water tastes flat. The U.S. Public Health Service (1962) recommends that
the maximum concentration of dissolved solids not exceed 500 mg/1 in drinking and
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000
mg/1 if no better water is available. Reported livestock tolerances range from 3,000 mg/1
(Colorado Agricultural Experiment Station, 1943) to 15,000 mg/1 (Heller, 1933).

Industrial tolerances for dissolved solids differ widely, but few industrial processes
will permit more than1,000mg/1. The Geological Survey classifies the degree of salinity
of these more mineralized bodies of water as follows (Swenson and Baldwin, 1965):

Dissolved solids (mg/1) Degree of salinity
Lessthan1,000 . . ... ... Nonsaline.
1,000t03,000 . . ....... Slightly saline.
3,000 to 10,000. . . ... ... Moderately saline.

10,000 t0 35,000 . . . . . ... Very saline.
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Hardness

Hardness is the characteristic of water that receivesthe most attention in industrial
and domestic use. It is commonly recognized by the increased quantity of soap required
to produce lather. The use of hard water is also objectionable because it contributes
to the formation of scale in boilers, water heaters, radiators, and pipes, with the
resultant decrease in rate of heat transfer, possibility of boiler failure, and loss of
flow,

Hardness is caused almost entirely by compounds of calcium and magnesium,
Other constituents--such as iron, manganese, aluminum, barium, strontium, and
free acid--also cause hardness, although they usually are not present in quantities
large enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the proportions of ‘'carbonate"
hardness of water. Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is approx-
imately equal to the amount of hardness that is removed from water by boiling.

Noncarbonate hardness is the difference between the hardness calculated from
the total amount of calcium and magnesium in solution and the carbonate hardness.
The scale formed at high temperatures by the evaporation of water containing non-
carbonate hardness commonly is tough, heat resistant, and difficult to remove.

Although many people talk about soft water and hard water, there has been no firm
line of demarcation. Water that seems hard to an easterner may seem soft to a
westerner. In this report hardness of water is classified as follows:

Hardness range

(calcium carbonate in mg/1) Hardness description
0-60 . . . ... Soft
61-120. . . .. ... ... Moderately hard
121-180 . . . . .. .o Hard
Morethan180. ... ... ... Very hard

Durfor and Becker, 1964, p. 23-27.
Acidity (H™)

The use of the terms acidity and alkalinity is widespread in the literature of water
analysis and is a cause of confusion to those who are more accustomed to seeing a
pH of 7.0 used as a neutral point. Acidity of a natural water represents the content
of free carbon dioxide and other uncombined gases, organic acids and salts of strong

acids and weak bases that hydrolyze togivehydrogen ions. Sulfates of iron and aluminum
in mine and industrial wastes are common sources of acidity.

Sodium adsorption ratio (SAR)

The term "sodium adsorption ratio (SAR)" was introduced by the U.S. Salinity
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
in exchange reaction with soil and is an index of the sodium or alkali hazard to the
soil. Sodium adsorption ratio is expressed by the equation:

Na+

SAR =
/ CaH+Mg++
2

where the concentrations of the ions are expressed in milliequivalents per liter.

Waters are divided into four classes with respect to sodium or alkali hazard: low,
medium, high, and very high, depending upon the SAR and the specific conductance.
At a conductance of 100 micromhos per centimeter the dividing points are at SAR
values of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing points
are SAR values of approximately 2.5, 6.5, and 11. Waters range in respect to sodium
hazard from those which can be used for irrigation on almost all soils to those which
are generally unsatisfactory for irrigation.
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Specific conductance (micromhos per centimeter at 25°C)

Specific conductance is a convenient, rapid determination used to estimate the
amount of dissolved solids in water. It is a measure of the ability of water to transmit
a small electrical current (see p.6). The more dissolved solids in water that can
transmit electricity the greater the specific conductance of the water. Commonly,
the amount of dissolved solids (in mg/1) is about 65 percent of the specific conductance
(in micromhos). This relation is not constant from stream to stream or from well to
well and it may even vary in the same source with changes in the composition of the
water (Durfor and Becker, 1964 p. 27-29).

Specific conductance of most waters in the eastern United States is less than 1,000
micromhos, but in the arid western parts of the country, a specific conductance of
more than 1,000 micromhos is common.

Hydrogen- ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units (seep. 6 ). The
values of pH often are used as a measure of the solvent power of water or as an
indicator of the chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydrogen-ion
concentration, expressed as pH, is related to the corrosive properties of water and
is useful in determining the proper treatment for coagulation that may be necessary
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline. pH readings progressively lower than 7.0 denote increasing acidity and those
progressively higher than 7.0 denote increasing alkalinity. The pH of most natural
surface waters ranges between 6 and 8. Some alkaline surface waters have pH values
greater than 8.0 and waters containing free mineral acid or organic matter usually have
pH values less than 4.5.

The investigator who utilizes pH data in his interpretations of water analyses
should be careful to place pH values in their proper perspective.

Temperature

Temperature is an important factor in properly determining the quality of water.
This is very evident for such a direct use as an industrial coolant. Temperature is
also important, but perhaps not so evident, for its indirect influence upon aquatic
biota, concentrations of dissolved gases, and distribution of chemical solutes in lakes
and reservoirs as a consequence of thermal stratification and variation.

Surface water temperatures tend to change seasonally and daily with air temperatures,
except for the outflow of large springs. Superimposed upon the annual temperature cycle
is a daily fluctuation of temperature which is greater in warm seasons than in cold
and greater in sunny periods than with a cloud cover. Natural warming is due mainly
to absorption of a solar radiation by the water and secondarily to transfer of heat from
the air. Condensation of water vapor at the water surface is reported to furnish measur-
able quantities of heat. Heat loss takes place largely through radiation, with further
losses through evaporation and conduction to the air and to the streambed. Thus the
temperature of a small stream generally reaches a maximum in mid- to late afternoon
due to solar heating and reaches a minimum from early to mid-morning after nocturnal
radiation.

Color

In water analysis the term "color" refers to the appearance of water that is free
from suspended solids. Many turbid waters that appear yellow, red, or brown when
viewed in the stream show very little color after the suspended matter has been
removed. The yellow-to-brown color of some waters is usually caused by organic
matter extracted from leaves, roots, and other organic substances in the ground. In
some areas objectionable color in water results from industrial wastes and sewage.
Clear deep water may appear blue as the result of a scattering of sunlight by the water
molecules. Water for domestic use and some industrial uses should be free from any
perceptible color, A color less than 15 units generally passes unnoticed (U.S. Public
Health Service, 1962). Some swamp waters have natural color in excess of 300 units.
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The extent to which a water is colored by material in solution is commonly reported
as a part of a water analysis because a significant color in water may indicate the
presence of organic material that may have some bearing on the dissolved solids content.
Color in water is expressed in terms of units between 0 and 500 or more based on
the above standard (see p. 6 ).

Turbidity -

Turbidity is the optical property of a suspensionwith reference to the extent to which
the penetration of light is inhibited by the presence of insoluble material. Turbidity is a
function of both the concentration and particle size of the suspended material. It is
reported in terms of mg/1 of silica or Jackson turbidity units (JTU).

Turbid water is abrasive in pipes, pumps, and turbine blades. Although turbidity
does not directly measure the safety of drinking water, it is related to the consumer's
acceptance of the water. A level of 5 JTU of turbidity becomes objectionable to a
considerable number of people (U.S. Public Health, 1962).

Density at 20°C

Density is the mass of any substance per unit volume at a designated standard
temperature, Density should not be confused with specific gravity, which is a mass-
to-mass relation,

The density value has some use in industries that utilize brines and whose basic
unit of concentration of dissolved material is density. Density is used primarily by
the chemist in the computation of milligrams per liter for highly mineralized waters.

Dissolved oxygen (DO)

Oxygen dissolved in water is derived from the air and from the oxygen given off
in the process of photosynthesis by aquatic plants.

Dissolved oxygen in water has no adverse physiological effect and actually increases
the palatability of the water. No minimum concentration of dissolved oxygen required
to support fish life has been listed because the oxygen requirements of fish vary with
the species and age, with temperature, and with concentration of other substances in
the water.

Dissolved oxygen is responsible for many of the corrosion problems in industry.
Chemical Oxygen demand (COD)

Chemical oxygen demand is a measure of the chemically oxidizable material in
the water, and furnishes an approximation of the amount of organic and reducing
material present, The determined value may correlate with matural-water color or
with carbonaceous organic pollution from sewage or industrial wastes.

Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen required to oxidize the
organic material usable as a souxce of food by aerobic organisms.

Biological and microbiological information

Biological and microbiological information is an important aspect in the evaluation
of water quality. The kinds and amount of aquatic biota in a stream or lake can be
useful "indicators" of environmental conditions and particularly of the degree of
pollution of water with organic wastes (Doudoroff and Warren, 1957). Biological
information includes qualitative and quantitative analyses of plankton, bottom organisms,
and particulate inorganic andamorphous matter present. Microbiological information
includes quantitative identification of certain bacteriological indicator organisms.

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in
natural waters vary with time and changing aquatic conditions. Concentrations of
chlorophyll a, b, and ¢ (spectrophotometric determination) are used to estimate the
biomass and photosynthetic capacity of phytoplankton (blue-greenalgae). Ratiosbetween
the different forms of chlorophyll are thought to indicate the taxonomic composition
or the physiological state of the algae community (Slack, 1970).
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Plankton.--Plankton is the floating (or weakly swimming) animal or plant life in
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae)
and of minute animals (as protozoan, entomostracans and various larvae). Algae are
known to cause tastes and odor in water supply.

Plankton population in water is obtained by count level (the number of organisms
per milliliter).

Coliform bacteria.--Coliform organisms have long been used as indicators of
sewage pollution, although the group includes bacteria from diverse natural sources
and habitats. For example, members of the coliform group are indigenous to soil
and vegetation as well as feces, Standards for drinking-water quality provide definite
minimums as to number of samples examined and the maximum number of coliform
organisms allowable per 100 milliliters (ml) of finished water (Slack, 1970). The
coliform population of water is determined either by the most probable number (MPN),
or by the incubation membrane filter method, a direct count of coliform colonies per
plate.

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group
that is present in the intestinal tract of warm-blooded animals and is capable of
producing gas from lactos in suitable culture medium at 44.5°C. Organisms from
other sources generally cannot produce gas in this manner. (American Public Health
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms
indicates recent pollution (Slack, 1970).

Organics

Phenols.--Phenolic material in water resources is invariably the result of pollution.
Phenols are widely used as disinfectants and in the synthesis of many organic compounds.
Waste products from oil refineries, coke areas, and chemical plants may contain high
concentrations. Fortunately, phenols decompose in the presence of oxygen and micro-
organisms, and their persistence downstream from point of entry is relatively short
lived. The rate of decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to water that it is highly
improbable that harmful amounts could be consumed unknowingly. Reported thresholds
of detection of taste and odor range from 0.001 to 0.01 mg/L

Cyanide (CN).--Cyanides are not found free in nature, but may become contaminants
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro-
plating processes, and chemical industries. In natural streams and organic soils,
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide
complexes are often quite stable and more resistant to degradation. The U.S. Public
Health Service (1962) set a recommended limit of "0.01 mg cyanide per liter and a
mandatory limit of 0.2 mg/1 for waters subject to interstate regulations.

Detergents (methylene blue active substance, MBAS).--Anionic surfactants in
detergents resist chemical oxidation and biological breakdown. Soap is an example
of this class and the synthetic members are sodium salts of organic sulfonates or
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes
to pollution of both ground water and surface water. Some of the effects produced from
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962),
Although the physiological implications of MBAS to human beings is unknown, prolonged
ingestion of this material by rats is believed to be nontoxic (Paynter, 1960). The U.S.
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in
drinking and culinary waters.

Total Organic Carbon (TOC).--Total organic carbon is a measure of the organically
related carbonaceous content of water. lt includes all natural and manmade organic
compounds which are combustable at a temperature of 950°C.

Sediment

Fluvial sediment generally is regarded as that material which is transported by,
suspended in, or deposited by water. Suspended sediment is that part which remains
in suspension in water owing to the upward components of turbulent currents or by
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colloidal suspension. Much fluvial sediment results from the natural process of erosion,
which in turn is part of the geologic cycle of rock transformation. This natural process
may be accelerated by agricultural practices. Sediment also is contributed by a
number of industrial and comstruction activities. In certain sections, waste materials
from mining, logging, oil-field, andother industrial operations introduce large quantities
of suspended material.

The quantity of sediment, transported or available for transportation, is affected
by climatic conditions, form or nature of precipitation, character of the solid mantle,
plant cover, topography, andlanduse. The mode and rate of sediment erosion, transport,
and deposition is determined largely by the size distribution of the particles or more
precisely by the fall velocities of the particles in water. Sediment particles in the
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation
or dispersion resulting from the mineral constituents in solution. In contrast, the
sedimentation diameter of clay and silt particles in suspension may vary considerably
from point to point in a stream or reservoir, depending on the mineral matter in
solution and in suspension and the degree of turbulence present. The size of sediment
particles in transport at any point depends on the type of erodible and soluble material
in the drainage area, the degree of flocculation present, time in transport, and character-
istics of the transporting flow. The flow characteristics include velocity of water,
turbulence, and the depth, width, and roughness of the channel. As a result of these
variable characteristics, the size of particles transported, aswell as the total sediment
load, is in constant adjustment with the characteristics and physical features of the
stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical
analyses and in the computation of sediment loads in this volume, are published in
the Geological Survey water-supply paper series, “'Surface Water Supply of the United
States, 1966-70." The discharge reportedfor a composite sample is usually the average
of daily mean discharges for the composite period. The discharges reported in the
tables of single analyses are either daily meandischarges or discharges obtained at the
time samples were collected and computed from a stage-discharge relation or from a
discharge measurement.

PUBLICATIONS

Reports giving records of chemical quality and temperatures of surface waters
and suspended-sediment loads of streams in the area covered by this volume for the
water years 1941-68, are listed below:

Numbers of water-supply papers containing records for Part 2, 1941-68

Year WSP Year WSP Year WSP Year WSP
1941 942 1948 1132 1955 1400 1962 1941
1942 950 1949 1162 1956 1450 1963 1947
1943 970 1950 1186 1957 1520 1964 1954
1944 1022 1951 1197 1958 1571 1965 1961
1945 1030 1952 1250 1959 1641 1966 1991
1946 - 1050 1953 1290 1960 1741 1967 2011
1947 1102 1954 1350 1961 1881 1968 2092

Geological Survey reports containing chemical quality, temperature, and sediment
data obtained before 1941 are listed on next page. Publications dealing largely with the
quality of ground-water supplies and only incidentally covering the chemical composition
of surface waters are not included. Publications that are out of print are preceded by
an asterisk.
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PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 1924.
BULLETINS
*479, The geochemical interpretation of water analyses, 1911,

770. The data of geochemistry, 1924.

WATER-SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin, with an introductory
chapter on physiographic features, 1904.

*161. Quality of water in the upper Ohio River basin and at Erie, Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part 1, Analyses of waters

east of the one hundredth meridian, 1909.
*237. The quality of the surface waters of California, 1910.
*239. The quality of surface waters of Illinois, 1910.

*273. Quality of the water supplies of Kansas, with a preliminary report on stream
pollution by mine waters in southeastern Kansas, 1911.

*274. Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grandeand the industrial application of water analyses,
1911.

*339. Quality of the surface waters of Washington, 1914.
*363. Quality of the surface waters of Oregon, 1914.
*418. Mineral springs of Alaska, with a chapter on the chemical character of some
surface waters of Alaska, 1917.
*596-B. Quality of water of Colorado River in 1925-26, 1928,
*596-D. Quality of water of Pecos River in Texas, 1928.
*596-E. Quality of the surface waters of New Jersey, 1928.
*636-A. Quality of water of the Colorado River in 1926-28, 1930.
*636-B. Suspended matter in the Colorado River in 1925-28, 1930.
*638-D. Quality of water of the Colorado River in 1928-30, 1932.
*839. Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.
*889-E. Chemical character of surface water of Georgia, 1944.
*998. Suspended sediment in the Colorado River, 1925-41, 1947.
1048. Discharge and sediment loads in the Boise River drainage basin, ldaho,
1939-40, 1948.
1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952.

Many of the reports listed are available for consultation in the larger public and
institutional libraries. Copies of Geological Survey publications still in print may be
purchased at a nominal cost from the Superintendentof Documents, Government Printing
Office, Washington, D.C. 20402, who will, upon request, furnish lists giving prices.

COOPERATION

Many Municipal, State and Federal agencies assisted in collecting records for
these quality-of-water investigations. Many of the investigations were supported by
funds appropriated directly to the U.S. Geological Survey. The State, local, and Federal
agencies that cooperated in these quality-of-water investigations are listed below:

Alabama--Geological Survey of Alabama, P. E. LaMoreaux, State geologist;
Tennessee Valley Authority.

Florida--Florida Bureau of Geology; Central and Southern Florida Flood Control
District; Reedy Creek Improvement District; Southwest Florida Water Management
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District; West Coast Inland Navigation District; West Orange Water Conservation
Association; Counties of Broward, Collier, Dade, Duval, Hillsborough, Lake, Lee,
Manatee, Marion, Okaloosa, Orange, Polk, Volusia; Cities of Boca Raton, Fort
Lauderdale, Miami, Miami Beach, Pompano Beach; Corps of Engineers, U.S. Army;
Fish and Wildlife Service, U.S. Department of the Interior; National Park Service,
U.S. Department of the Interior.

Georgia--Georgia Water Quality Control Board, R. S. Howard, Jr., executive
secretary; Georgia Department of Mines, Mining and Geology, Dr. A. S. Furcron,
director.

Louisiana--Louisiana Department of Public Works, C. H. Downs, director.

Mississippi--Mississippi Board of Water Commissioners, J. W. Pepper, water
engineer; Mississippi Research and Development Center, Dr. K. C. Wagner,
director; Mississippi State Highway Department, T. C. Robins, director; Pearl
River Valley Water Supply District, Eugene Thomas, general manager; Harrison
County Board of Supervisors, Laz Quave, president; Harrison County Development
Commission, Tommy Munroe, president; Jackson County Port Authority, A. S. Johnson,
director; Jackson County Board of Supervisors, E. A. Khayat, president; city of
Jackson, A. C. Thompson, mayor; Corps of Engineers, U.S. Army, Vicksburg and
Mobile Districts; National Aeronautics and Space Administration; U.S. Soil Conser-
vation Service, U.S. Department of Agriculture,

North Carolina--North Carolina Department of Water Resources, G. E. Pickett,
director; Soil Conservation Service, U.S, Department of Agriculture,

South Carolina--South Carolina State Development Board, J. D. Little, Jr.,
director; South Carolina Public Service Authority, J. B. Thomason, general manager.

Virginia-- Virginia Department of Conservation and Economic Development,
M. M. Sutherland, director; Corps of Engineers, U.S. Army.

DIVISION OF WORK

The quality-of-water work was performed by the Water Resources Division of the

Geological Survey, E. L. Hendricks, chief hydrologist, and under the direction of the
district chiefs listed in the preface.

Correspondence regarding the records in this report or any additional information
should be directed to the district chief of the appropriate Geological Survey-Water
Resources Division district office as indicated in the following table,

State District Office Address
Alabama Tuscaloosa 35486 P.O. Box V
University
Florida Tallahassee 32304 903 W. Tennessee St.
Georgia Atlanta 30309 Room 301
900 Peachtree St., N.E.
Louisiana Baton Rouge 70806 6554 Florida Blvd.
Mississippi Jackson 39206 430 Bounds St.
North Carolina Raleigh 27602 P. O. Box 2857
Room 440,
Century Sta. P.O. Bldg.
South Carolina Columbia 29201 Suite 200
2001 Assembly St.
Virginia Richmond 23220 Room 304

200 West Grace St.
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24 WATER~QUALITY STATIONS IN DOWNSTREAM ORDER
PART 2, SOUTH ATLANTIC SLOPE AND EASTERN GULF OF MEXICO HASINS
JAMES RIVER BASIN
02012500 JACKSON RIVER AT FALLING SPRING, VA.
wocssionisg LRI Jane ToUSE Alathen Come IS L P SRS MRS BT
north of Covington.

DRAINAGE AREA.--409 sq mi.

PERIOD OF RECORD.--Chemical analyses: April 1929 to March 1830, October 1947 to September 1948, October 1967 to
September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER., WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968
oIS- -

Po-
OIS- SOLVED CAL- NE- TAS- BICAR- CHLO-

CHARGE SILICA TRON cium Sium SODIUM STUM BONATE SULFATE RIDE

(CFS) 1s102) {FE} tca) {MG) (NA) (1.9 {HCO3) 1S04) ({48 )
122 3.7 00 37 5.8 2.3 2.0 106 30 3.0
494 4e2 00 22 3.2 .9 .4 o7 13 3.0
252 3.5 .13 30 5.1 2.3 .8 86 25 3.0
347 3.8 «00 26 4e 4 le4 o8 82 15 3.3
219 2.0 .co 30 5.0 1.8 1.2 % 20 2.1
423 304 oo 24 e 4 le4 B 73 15 2.3
423 4e7 02 24 3.8 2.1 2.0 12 18 3.1
259 501 R 29 3.3 21 1.2 89 22 1.9
244 5.0 .03 17 2.4 1e4 1.6 54 1 1.6
132 55 #01 41 6eC 2.1 2.7 113 34 2.6
129 603 .03 47 3.2 2.8 1.6 148 10 440
m 7.0 ool 45 6.8 2.3 2.3 125 «0 2.0
85 643 .5 47 Bel 2.1 2.7 130 52 3.0
91 6.0 «CO 44 Tab 2.3 2,7 127 47 3.3

o015 SPECT-
SOLVED NON~- FiC
SOLIDS CAR- COND-
FLUO= PHCS- (RESI- HAR D=~ BONATE UCTANCE TEMP=
RIDE NITRATE PHATE DUE AT NESS HARD= (MICRO- PR ERATURE COLOR
{F) (ND3) {rPO&} 180 C}  (CAMG) NESS MHOS ) (DEG C)

2 ol 0l 127 116 31 225 Be2 4 8
ol le2 «C0 B84 67 12 136 T.9 7 7
.2 .9 .02 113 95 26 190 8.0 0 5
.2 le3 .02 102 83 16 168 8.0 1 3
.1 .- .03 112 9% 19 195 7.8 9 7
.2 4 «00 95 15 15 144 Bed 14 3

o1 .2 .00 99 74 15 162 Tet 16 3
.2 .6 «01 118 86 14 185 Te8 21 B
el 1.1 «07 72 54 9 112 Te5 18 15
.3 " .00 160 127 34 218 Bet 26 12

.0 .5 .03 148 13¢ 8 275 8.0 21 5
° .3 .c2 168 140 38 308 8.2 26 5

.2 .2 «Co 195 151 44 320 8.0 19 5
.2 .2 «00 174 142 38 2%0 8.2 18 5




JAMES RIVER BASIN

02015200 JACKSON RIVER AT CLIFTON FORGE, VA.

25

LOCACION. --Lat 37°48'44", long 79°48'15", Alleghany County, midstream at bridge on U.S. Hi 220, 1
of Selma and 2.0 miles northwest of Irom Gate. ' e ghvay » 1.6 miles east

TERIOD OF RECORD.--Chemical analyses:

DATE
0CTe

DIS=

CHARGE
(CFS)a

200
210

190

190
152

1lp
122

FLUO=-
RIDE
(F)

A ESTIMATED.

SILICA
1s102)

6ot
Se
4e7
4ol
406
367
3.5

5e2
Se b

bet

Te5
Te9

Teb
Te8

NITRATE
(NO3)

2.7

1.8
1.8
2.8

3.0
343

3.9
2.8

DIs-

SOLVED

TRON
(FE)

34
21
06
026
-10
«C7
.05

06
«09

12
.09

18
olé

24
.23

PHOS-
PHATE
(PO&}

2D
«C2
«07

12
07

«04
o16

«09

33
»37

03
«19

CAL~
cIuM
1Ay

7%
1)
29
41
26
57
35

28
37

46
3

67
60

111
105

DiS-
SOLVED
SOLIDS
(REST-
DUE AT
180 C})

486
454
163

331

330
185

164
250

275

525
533

823
T45

MAG~

NE-
STuM
MG)

5.8
8.8
4eD
5.1
9.7
6ot
4el

3.9
Sel

Se2
Te3

Te5
843

10
12

HAR D=
NESS
(CAMG)

208
226

88
123
108
168
105

86
114

136
211

198
184

318
312

October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

SODTUM
(NA}

74
69
15
55
27
45
17

17
34

39
101

9c
107
149
115

NON-
CAR~
BONATE
HARD~=

NESS

103
120
23
16

75
38

26
20

43
103

61
54

183
168

ru=
TAS-
STUM
{K})

549
4e3
2.0
344
2.1
3.1
240

2.7
2.0

43
Beb

Be 6
Te8

7.8
Te8

SPECI~
COND-
UCTANCE

{HICRC-
MHOS)

262
390

430
890

840
880

1400
1200

BICAR-
BONATE
(HCO3)

128
130

80
130
106
113

81

74
114

114
132

167
159

164
176

PH

Te2
Ta5
Te9
Te?
T b
Te3
6e9

Tel
Te3

Teb
Teb

T8
TeT

Te5
Te5

SULFATE

(5063

123
106
an
63
39
10
40
32
49
58
106

131
125

166
179

TEMP=-

ERATURE
{DEG C}

26

27
28

29
19

CHLO-
RIDE
[{+8)

95
107
26
60
30
78
28

24
38

49
139
92
115

217
176

COLOR

160
175

160
90
8O
35

35
70

60
120

160
105

160
200



26 JAMES RIVER BASIN
02016000 COWPASTURE RIVER NEAR CLIFTON FORGE, VA,
LOCATION.--Lat 37°47'30", long 79°45'35", Alleghany Count
y, midstream at gaging station on left bank 100 ft down-
stream fram bridge on State Highway 633, 2.5 mil £
Eoniheast ot Cliston Ferace ghway s miles upstream from confluence with Jackson River, and 4.0 miles
DRAINAGE AREA.--456 sq mi,

PERIOD OF RECORD, --Chemical analyse:
September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1948

April 1929 to March 1930, October 1947 to September 1948, October 1967 to

DIS- MAG= PO~
DIS- SOLVED CAL~ NE- TAS- BICAR- CHLO=-
CHARGE SILICA TRON Cium STuM SODIUM STuM BONATE SULFATE R1DE
(CFS) (s102) (FE} Ay 1MG) INAY (13} {HCO3) {504) (-8}
l61 3.9 «00 2> 7.3 les 1.2 95 9.0 1.5
119 42 CC 29 2 4 1.4 le2 87 10 2.0
485 45 oCh 14 2.4 la4 9 43 10 2.5
274 5e3 .19 17 3.2 9 b 58 10 1.5
339 3.9 «00 15 344 1.2 »5 53 9.2 2.8
204 1.9 «00 29 3.3 1.4 -8 68 9.0 2.4
357 3.3 206 16 2e4 la1 8 52 8.0 1.7
371 4s5 «04 15 2.9 le4 -8 51 Te2 la6
226 42 «08 32 Se 2 344 1.6 88 25 9.0
425 4 6 01 24 3.5 .9 8 80 7.8 la6
91 5,2 «C1 27 344 l.6 1.2 91 9.4 1.8
107 6e9 «03 32 27 2.8 1.2 91 16 4e9
109 b O «02 28 4e2 243 8 96 10 1.9
63 4e T .02 29 3.5 2el 8 102 9.8 le4
79 42 «02 28 4ot lad 1.2 101 11 l.9
DIS= SPECI-
SOLVED NON- FIC
SOLIDS CAR- COND-
FLUO- PHCS- (RES1=- HAR D= BONATE  UCTANCE TEMP=~
RIDE NITRATE PHATE OUE AT NESS HARO- (MICRO- PH ERATURE COLDR
DATE (F} 1NO3} {PD4) 180 C) (CA.MG) NESS MHOS) (DEG C)
0CT.
18400 D 3 00 103 87 9 160 8.0 - 5
NOV.
1l5¢es 0 2 «CO 89 82 11 150 8.0 4 5
0 .9 .13 56 44 9 88 Te7 7 5
0 6 «C0 66 55 8 114 7.8 o 5
el .8 «G8 69 52 8 104 T8 o 5
0 «3 «C1 67 65 9 132 7.8 1c 5
o2 3 - 00 66 50 8 98 Teb 16 5
-0 le8 «06 62 49 7 93 Tak 17 2
.2 1el .18 138 10C 28 216 Tete 23 7
.0 3 «C2 89 T4 8 las 7.9 24 5
o1 .3 «C0 96 81 6 170 8.2 28 5
.6 .3 .22 111 92 17 201 Te7 26 8
«0 .6 .03 107 86 8 188 8.0 28 8

-0 2 «CO 11 86 3 185 8e1 21 o
ol .2 202 104 88 & 180 7.9 2¢ 10




LOCATION.--Lat 37°38'43", long 79°49'04", Botetourt County, midstream at bridge on Route 685, 0.2 mile upstream

JAMES RIVER BASIN

02018300 CEAIG CREEK AT EAGLE ROCK, VA,

from mouth, 0.4 mile south of Bessemer, and 0.7 mile downstream from Patterson Creek.

PERIQD OF RECORD.--Chemical analyses:

015-

oIS~ SOLVED
CHARGE SILICA IRCN
(CFSIA  (SI02) {FE}
113 3.7 «00
115 42 02
879 502 «1l
358 Be4 20
354 4e2 «05
205 2.1 «CO
377 4e 0 07
393 4.8 +08
199 3.9 «C8
207 3.5 «03
70 3.5 01
139 Te0 «00
134 502 02
35 4e2 02
39 4ot .02
FLUO- PHOS=
RIDE NITRATE  PHATE
(13) (NO3Y (PO4)
ol 3 «C0
.2 -0 «00
«0 6 17
o0 o5 «01
ol o7 «C0
.l 3 03
.1 o5 #CT
«0 2 »C0
0 3 «CO
.1 .2 o€l
el 3 «00
ol .6 «06
0 3 +02
o0 .2 <00
.2 ol «C0

A ESTIMATED.

MAG~
CAL- NE-
CIUM SIUM  SODTUM
tca) (MG) INR)
15 9.5 L8
20 5.3 le6
Be4 L7 1e4
12 le4 1.3
10 3.4 1.2
15 3.9 led
%0 2.7 L4
8.6 2.4 1e4
13 2.7 Lol
11 244 1.1
24 4.0 1.6
47 420 2.8
18 4.0 1.4
22 406 le4
24 545 la4
01§~
SOLVED NON-
SoL10S CAR-
(RESI-  HARD-  BONATE
DUE A7  NESS HARD-
180 C}  (CA(MG)  NESS
97 76 8
T4 72 14
43 28 6
45 36 5
53 39 6
59 54 7
47 34 6
44 32 4
59 44 “
54 38 4
93 78 6
152 133 7
85 62 7
96 T4 8
99 84 6

October 1967 to September 1968.
CHEMICAL ANALYSES IN WILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO

PO~
TAS-
STUM
L)
1.6
1.2
9
1.0
5
.8
o4

1.2

112
8T

73
92

84
169

280
141

160
in

SEPTEMBER 1988

BICAR-
BONATE SULFATE

tHCO3} (319}
83 9.0
72 8e0
27 T.0
38 642
40 6.6
58 Te8
35 6.2
34 6e6
50 6e2
43 6a2
88 8.6

154 e 4
68 Y4
82 %8
94 12

TEMP=-
PH ERATURE
(DEG C)

8.0 -

8.0 10

Tobd T

Te5 1

Teb 1

T8 9

Te5 15

6.9 16

7.0 20

TeS 22

Te9 25

8.1 25

Te9 28

Te9 20

8.0 18

CHLO=-

RIDE

Ly
3.5
8.0
245
3.0
2.6
2.3
1.6

2.0
le4

1.8
1.9

2.8
1.8

2.1
2.2

COLOR

27



28 JAMES RIVER BASIN
02019500 JAMES RIVER AT BUCHANAN, VA,

LOCATION,--Lat 37°31'50", long 79°40'45", in Botetourt County, at gaging station on left bank at Chesapeake and Ohio
Railway station at Buchanan, 300 ft upstream from bridge on U,S., Highway 11, 1,000 ft upstream from Purgatory
Creek, 1.5 miles downstream from Looney Creek, and at mile 301,2,

DRAINAGE AREA,--2,084 sq mi.

PERIOD OF RECORD.--Chemical analyses: April 1929 to March 1930, October 1947 to September 1948, October 1951 to
September 1952, October 1955 to September 1956, February 1967 to March 1968 (monthly), April to September 1968(daily).
Water temperatures: October 1947 to September 1948, May 1951 to September 1956, April to September 1968,
Sediment records: May 1951 to September 1956 (discontinued).

EXTREMES, --1967-68:
Dissolved solids: Maximum, 434 mg/l Sept, 1-10; minimum, 115 mg/1 Apr, 1-10,
Hardness: Maximum, 198 mg/1 Sept, 21.30; minin'mm, 74 m&/l Apr, 1-10,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 196B

DIS- MAG- PO~
DIS- SOLVEO CAL- NE= TAS- BICAR= CHLO-
CHARGE SILICA IRON CIUM SIUM SODIuMm STuM BONATE SULFATE RIDE
DATE (CFs) (s102) {FE} (cay (MG) (NA) (K} 1HCO3) 1504) ({48
oCTe
558 4a0 «03 37 S5e9 18 2.1 110 35 22
520 45 <10 52 606 23 2.7 125 s5C 34
558 3.8 «10 41 Qe b 25 2.0 108 “T o0
532 “e 2 19 32 16 26 23 106 52 46
482 “e3 o1l 44 T.8 33 3.1 128 51 36
2940 406 wl4 21 4ol Tel le6 68 19 10
i300 5¢1 «02 31 2.6 17 1e5 88 27 18
1260 92 «21 29 643 15 «7 9% 30 16
4440 45 « 06 20 3.8 Be0 1e6 59 20 12
1880 4e 1 + 06 31 3.9 9.0 1.2 83 22 13
1670 440 +08 26 548 90 1le3 87 20 13
966 244 10 40 6ol 22 2,3 111 36 34
989 1.5 04 (3% 6.3 23 2,0 111 39 38
- 3.2 06 23 Gl 6s9 le2 69 20 12
- 2.5 «03 26 409 1 le6 83 20 17
- 3.9 «05 31 4eb 15 2.0 92 29 20
- 4eb «CO 24 4o 5 11 2.0 75 24 14
- 4e 9 «03 29 5.8 16 2.3 91 27 22
- 47 «C0 27 Sel 13 2.0 80 28 20
- 3.5 03 25 40 12 l.6 65 21 17
- 3.4 04 29 45 12 2.0 84 25 19
- 244 «05 35 5.2 14 2.0 o7 29 27
- £ 04 40 600 26 243 122 39 35
- 3.7 «03 45 TeC 34 4 T 126 54 4B
- 4ot <02 52 6eb 38 407 134 52 55
4ol 02 52 548 38 4o T 133 52 54
5.9 «(3 47 Te8 43 10 138 63 55
194 - 35 27 6e4 14 40l 89 30 19
- 4e 9 «00 4T Te5 42 4e3 137 63 48
- 55 04 63 8e9 T4 6e2 154 92 9%
- 508 <04 58 8s3 51 Sel 155 78 64
- 543 06 65 8.8 59 6e2 162 87 81
ANALYSES OF ADDITIONAL SAMPLES
APR
12600 2010 2.8 «C9 25 3.9 8.7 1.2 5 21 15
MAY
05s00 2040 5.0 «08 22 4e5 Qa4 2.0 n 17 14
l4ees 1170 3.9 +08 32 545 14 1.2 92 27 24
JUNE
17ess 1060 2.1 o086 29 5.0 12 2.0 86 24 21
405 4e 7 «08 56 600 4% Sel 118 67 60
475 8s1 #05 31 2.6 26 341 65 54 32
458 Set .09 41 Te 0 36 Sel 128 51 36
296 6e3 «C6 60 91 T4 4e 7 156 98 91
318 2.5 oC2 47 Teb 53 5.1 149 87 34
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C). WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
DAY APRIL MAY JUNE JULY  AUGUST SEPTEMBER DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
233 160 360 520 670 246 227 238 470 510 660
190 158 410 495 730 250 245 290 470 620 T00
175 172 400 430 775 2710 236 273 442 300 635
178 182 410 455 710 272 234 22¢ 418 438 615
180 200 418 495 690 260 246 225 445 500 660
172 220 420 550 690 285 244 232 480 460 700
174 240 425 525 710 285 261 290 510 470 720
178 240 360 490 720 280 262 320 %80 530 T20
219 261 4C0 490 715 282 273 330 490 475 710
240 280 450 465 7120 278 290 350 460 495 740
235 255 495 565 495 222 285 362 505 525 680
235 240 500 595 540 213 162 332 570 540 630
245 222 490 465 680 215 129 340 512 590 675
245 238 500 630 595 - 146 - 525 650 -
243 220 500 610 605
250 235 495 560 640 223 222 252 460 512 671

260 237 450 440 615



EXTREMES, 1967-68,--Continued
Specific ¢onductance:
Water temperatures:

Period of record:

JAMES RIVER BASIN

02019500 JAMES RIVER AT BUCHANAN, VA,--Continued

Maximum daily, 775 micromhos Sept, 3; minimum daily, 129 micromhos May 30,
Maximum, 27,0°C July 2, 18, 18, Aug, 9, 22-25,

Dissolved solids (1929-30, 1947-48, 1951-56, April to September 1968):
minimum, 70 mg/1 Mar, 11-20, 1956, :
Hardness (1929-30, 1947-48, 1955.56, April to September 1968):
48 mg/1 Apr. 11-20, 1956,

Specific conductance (1953-56, April to

D 1968):

29

Maximum, 434 mg/1 Sept, 1-10, 1968;

Maximum, 188 mg/1 Sept. 21-30, 1968; minimum,

daily, 73 micromhos Mar. 25, 1953.
Water temperatures:

daily, 945 micromhos Sept. 27, 1854; minimum

Maximum, 31,0°C July 5, 1955; minimum freezing point Dec. 20, 1951, Dec, 21, 22, 1954,

REMARKS, --Sample collection for chemical analyses changed from monthly to datly frequency beginning Apr. 1, 1968,

MONTH

APRIL.
MAY. s
JUNEseose

JULY .
AUGUS
SEPTEMBER

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERs WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968

12
18
27

25
20

.2

2
.2

0
o2

1.0

ol

2
o2

11
16
18
24

21

o1s- SPECT-
SOLVED NON= FIC
SOLIDS CAR= COND-
PHOS-  (RESI= HARD-  BONATE UCTANCE
NITRATE PHATE DUE AT NESS HARD~ (MICRO- PH
{NO3 ) rPo4) 180 C)  {CA,MG) NESS MHOS)
o7 «00 186 117 27 311 Tet
la4 »CO 234 157 54 390 Te9
o5 01 235 142 53 392 75
.6 «04 251 146 59 400 7.9
1.5 .07 242 142 37 400 TS
1.1 «03 111 69 14 169 Te7
.5 .00 150 89 17 250 6.8
1.2 «06 157 98 20 270 7.8
1.0 ol4 110 66 18 153 7.3
14 .03 125 84 16 200 7.6
le 4 «05 122 90 18 215 7.8
1.1 .08 214 126 35 340 7.6
.8 .07 214 130 39 360 Te6
ok 08 115 T4 17 184 Tat
.6 «00 129 86 18 226 Te6
3 .00 154 9% 21 259 7.5
.6 .00 119 80 18 194 7.3
L2 .03 157 96 21 242 7.8
1el «00 149 88 22 230 Ta7
.7 .00 129 78 25 211 7.5
L4 .03 141 92 23 245 746
.9 «00 178 109 29 300 77
9 06 227 124 24 405 Te?
Lol .08 261 142 39 482 7.9
1.0 10 282 156 46 490 Te9
.8 «08 278 154 45 492 77
o7 «05 306 150 36 555 8.0
2.2 el8 - - - 300 Teb
.6 .07 296 148 34 516 7.8
1.1 .05 434 192 66 713 7.9
l.0 «02 368 179 52 616 840
1.5 «10 425 198 66 685 Ba2
ANALYSES OF ADDITIONAL SAMPLES
Lol +02 119 80 18 195 7.8
o8 .02 118 72 14 196 Tes
2.3 .10 163 102 27 261 Tet
o7 «05 147 94 23 241 Ta8
1.5 o1l 325 164 67 510 8.0
lel ohl 205 88 35 322 Teb
1.1l o1l 278 132 27 470 T8
L4 »03 448 188 62 755 8.0
2.3 10 316 148 26 535 8.0
TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968
oAy
5 6 7 8 9 1f il 12 13 14 15 16 17 18 19 23 21 22 23 24 25
13 12 12 13 12 13 12 12 12 14 15 14 14 15 16 16 16 17 17 17 14
15 14 13 14 15 16 18 19 19 19 18 19 19 18 17 16 16 15 16 17 17
19 20 21 23 23 23 23 24 23 21 21 22 23 21 21 22 21 22 23 24 25
24 24 24 25 24 24 24 24 25 25 25 26 26 27 27 25 25 25 25 26 26
25 25 25 26 27"26 25 23 24 24 24 25 25 26 26 25 26 27 27 27 27
21 22 2¢ 20 2€ 21 21 22 19 19 19 19 19 20 19 19 19 2¢ 20 20 27

TEMP-
ERATURE  COLOR
(DEG C)

18 25
- o7

] 45

16 60

6 70

- 32
- 10

1 45

8 25

o 15

2 25

7 35

9 35

- 25
-- 10
- 25
- 18
- 25
- 39
- 25
- 15
- 25
- 50
- 50
- 50
45

- 56
- 45
- 60
- 70
- 9
15 28
17 20
20 45
23 20
2 70
28 s¢
30 50
21 80

20 37
26 27 28 29 3
14 15 14 14 12
18 18 16 14 15
26 26 23 22 24
26 25 25 24 24
25 24 23 22 22
20 19 18 18 17

31

15

24
20

AVER-
AGE

13
21
25
19



30 JAMES RIVER BASIN
02024200 MAURY RIVER AT BUENA VISTA, VA,

LOCATION, ~-Lat 37°44'46", long 79°22'18", Rockbridge County, midstream at bridge on U.S. Highway 60, at Buena Vista
and 2,0 miles upstream from Indian Gap Run,

PERIOD OF RECORD,--Chemical analyses: October 1967 to September 1968,
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

Dis- MAG- pO-
D1S~ SDLVED  CAL- NE- Tas-  BICAR- CHLD-
CHARGE  SILICA IRON cIumM SIUM  SODIUM STUM  BONATE SULFATE  RIDE
DATE (CFS) £5102) (FE) (cA) (MG (NAY x) (HCO3)  {504) (138)
ocT.,
17e0s 194 47 «00 26 13 245 2.0 126 11 5.0
183 2.5 .4l 36 7.8 3.2 1.6 134 13 3.0
627 5.9 «06 28 5.8 2.3 .3 106 9.0 3.5
371 34 .15 29 68 1.8 o3 112 11 2.0
515 4ot <00 36 7.8 1.8 1.3 130 8.8 402
486 1.8 - 34 7.5 2.1 1.2 129 9.2 3.2
417 3.2 .09 28 6e9 1.6 -8 114 7.6 3.6
429 409 «06 23 603 1.6 1.2 93 8.4 2.4
281 43 +06 32 6l 1.8 .8 195 9.8 3.3
245 4eb .02 32 8.3 1.8 1.6 130 10 3.8
124 408 .02 36 11 2.3 2.3 153 9.6 3.5
141 5.3 .02 52 2.7 2.1 1.6 159 9.0 3.4
146 3.9 .13 27 409 21 3.1 86 32 27
246 40l .04 33 8.3 2.3 L6 129 13 2.3
159 4a6 .07 35 9.5 1.8 2.0 144 15 2.8
DIs- SPECT-
SDLVED NON- FIC
s0LIDS CAR-  COND-
FLUO- PHOS= (RESI-  HARD-  BONATE UCTANCE TEMP-
RIDE  NITRATE PHATE  DUE AT  NESS HARD=  (MICRO- PH  ERATURE  COLOR
F) (NO3) (P04) 180 C) (CA,MG)  NESS MHOS ) (DEG C)
.2 .7 .13 1641 118 15 225 8.0 - H
.1 .8 «04 123 122 12 240 8.1 5 [
.0 .o .19 109 95 8 185 7.9 7 8
.l 2.3 .c7 110 10¢ 8 200 8.2 1 8
ol 3.3 .08 134 122 16 230 5} 2 [
.0 1.6 .13 120 115 10 225 8.0 10 s
.2 lo4 <06 109 100 6 185 Te9 16
.0 .8 <05 97 84 8 170 7.8 17 2
.2 le4 .10 126 105 19 202 Te6 22 e
.1 1.3 .08 128 115 8 226 8.0 22 5
.l L2 .14 148 133 8 281 8.2 28 10
ol 1.0 .15 152 140 ] 282 8.2 27 s
.0 .5 ol 162 88 18 330 7.8 28 40
.0 .4 .03 137 116 10 241 8.0 21 3
o1 .7 .14 147 126 8 270 7.9 20 8

02024500 MAURY RIVER AT GLASGOW, VA.

LOCATION. --Lat 37°37'52", long 79°26'38", Rockbridge County, midstream at bridge on State Highway 130 at Glasgow,
and 0.5 mile upstream from mouth.

DRAINAGE AREA,--831 8q mi,

PERIOD OF RECORD, --Chemical analyses: October 1967 to 8eptember 1968,
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968
DIS~

MAG= PO~
DIS- SALVED CAL- NE= TAS- BICAR~ CHLO~
CHARGE SILICA IRON cIum STuM SODIuM Stum BONATE SULFATE RIDE
DATE (CFS)A (s102) (FE} (CAY (MG) (NA) ) (HC D3} 1S04) Ly

0CTe

17e0e 210 he b +00 34 1 543 243 137 16 8.0
NOV,

15000 190 2.9 + 00 &1 7.3 4ol 4¢3 145 16 3.5
DECe

19%as 650 be +00 31 6e3 1.8 8 113 13 340
JAN.

18040 380 3.5 .18 31 Te3 2.9 6 118 13 4e 0
FEBS

15e0e 530 3.6 00 35 8.0 2.6 1.7 132 12 45
MARe

10aes 510 1.0 +0C 36 92 2.5 12 148 Be2 4o
APR,

430 3.5 «07 32 Te 6 344 le2 125 13 3.3

290 4e T 08 35 T.5 2.8 le6 134 14 1.7

255 4e 5 <02 33 609 3.2 2.0 126 n 3.9

130 4e T « 00 45 Teb 6e9 6e2 160 22 6.5

15¢ 6e3 « 00 25 3a4 le6 ] 84 Ba6 3.0

155 Se L5 39 9.4 42l 2.0 154 12 Sel

270 4 O «02 40 11 6s9 2.0 163 15 846

170 4ol +03 36 948 bot 2.7 142 18 5.3



JAMES RIVER BASIN

02024500 MAURY RIVER AT GLASGOW, VA,--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTUBER 1967 TO SEPTEMBER 1968

FLUO-
RIDE
tF)
.2
.0
sl
.2
.2
2

A ESTIMATED.

NITRATE
(ND3)

e

2
o7

b
.8

PHOS =
PHATE
(P04)

90

«37

o4l
Le5

« 00
1.5

86
-89

o1s-
SOLVED
SOLIOS
(RESI=-
DUE AT
180 C)
159
143
120
122
141
135
128
139
130

181

83
165

173
148

HARD-
NESS
(CA,MG)

130
132
104
108
120
129

76
138

145
125

SPECI~
NON- FIC
CAR- COND~
BONATE UCTANCE TEMP-
HARD- {MICRG~ PH ERATURE
NESS MHOS) {DEG C)
18 260 Teb -
14 275 7.8 16
11 204 Te 8 7
12 215 Be1 1
12 225 8.0 3
T 250 8.0 11
10 210 8.0 15
10 230 Te5 20
7 218 T.9 28
10 330 Ta7 29
7 156 7.9 24
10 310 7.9 28
11 307 Te9 21
8 298 T.8 21

02024800 JAMES RIVER ABOVE PEDLAR RIVER, AT HOLCOMBS ROCK, VA.

COLOR

10
10

~u»
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LOCATION. --Lat 37°30'32", long 79°16'04", Amherst County, on left bank 300 ft upstream from Pedlar River and approx-
imately 0.9 mile upstream from gaging station at Holcombs Rock, Bedford County.

PERIOD OF RECORD,--Chemical analyses:

October 1967 to September 1968.

CHEMICAL ANALYSES IN WTLLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS=

CHARGE

(CFS)

1030
1080
4080
2070
2990
1670
1660

1629
1a6C

1580
732

892
1020

618
740

FLUC-
RIDE
{F}

SILICA
(5102}
6Ge7
3.9
5¢3
be 2
4 3
2,0
3.4

542
4e3

3.1
45

540
6.0

4eb
3.6

NITRATE
(NO3 )

1le0

.2
12
1.2
leb

8
1.0

-8
1.0

8
le3

5.0
.9

1.2
5

0I5~
SOLVEOD
IRON
(FE}
«03
«08
+ G4
.20
o1l
07
.13

« 06
«C8

«04

«08
06

«09
«07

PHOS=
PHATE
P04}

el5
«30
.01
«C9
.18
«10
«C8

06
« 06

»15
.21

29
.20

« 06
.23

CAL=

CIlum

ca
24
38
21
26
29
37
25

22
39

28
42

28
42

41
46
DIS=
SOLVED
SOLIDS
(RESI-
DUE AT
180 C)

159
171

195
148

139

153
247

269
288

MAG~

NE=
STuM
{M6)

8.0
4o &

4eb
5.7

4 6
Ta3

2e4
609

{CAMG)

89
124
T
86

9T

82

74
98

89
136
81
134
137
154

PO~
TAS= 81CAR-
SODTuM STuM BONATE SULFATE
(NA} oK) (HCO3) 15041
17 2.7 89 24
15 2.3 116 28
4ot 1.2 76 13
8.2 1.1 9C 19
Te2 1.3 103 18
Bel 200 122 26
bek 1.2 84 16
ok 16 78 15
11 1e2 105 20
12 27 109 17
24 4eT 134 41
15 2.7 76 26
32 Sel 131 45
33 3.9 150 50
4 47 152 52
SPECI~
NON- FI1C
CAR= CONO~-
BONATE UCTANCE TEMP-
HARD= (MICRG- PH ERATURE
NESS MHOS) (DEG ©)
18 240 T.7 -
29 300 T.3 21
8 162 7.8 -
12 220 7.7 1
12 220 Te8 2
25 310 7.5 9
13 194 Teb 14
10 181 Te2 18
12 235 Te5 19
c 227 Te5 25
26 410 Te5 31
18 255 TeT 24
26 425 Te7 30
14 440 Teb 25
30 480 To b 23

CHLO-
R1DE
Ly
21
22
5.5
12
del
24

Be2
12

15
30

18
39

31
44

COLOR

10
“5
22
10
25
28
20
10

30
50

30
50

9C
&5
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LOCATION, --Lat 37°30'36", long 79°16'08", Amherst County, midstream &t »ridge on Route 650, 400 ft upstream from

JAMES RIVER BASIN
02025300 PEDLAR RIVER AT HOLCOMBS ROCK, VA.

mouth and 0.6 mile northwest of Holcombs Rock, Bedford County.

PERIOD OF RECORD,--Chemical analyses:

October 1967 to September 1968,
CHEMICAL ANALYSES I[N MILLIGRAMS PBR LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1958

ois- MAG~ PO~
DIs= SOLVED CAL- NE- TAS-  BICAR- CHLO=
CHARGE  SILICA TRON Clum SIuM SODIUM  SIUM BONATE SULFATE  RIDE
(CFSIA  (SI02) (FE} tcal (MG} Na) «®) (HCD3)  (S04) Ly
114 10 +05 40 1e5 3.2 1.6 20 600 2.5
86 12 «09 4od 1.0 2.8 1.2 19 3.0 3.0
276 9.5 .13 2.8 o5 le4 .4 14 2.2 1.5
a3 8.2 .18 2.8 .7 1.8 .2 12 3.6 1.0
152 10 oC4 2.0 1.2 2.1 o5 1 2.2 2.0
82 95 o11 2.8 o7 2.5 .8 16 3.2 2.0
114 9.8 .13 3.0 o8 2.1 o8 14 LY 2.1
104 10 .20 3.2 1.¢C 2.8 1.6 17 3.0 3.0
84 11 .21 40 4 2.3 .8 18 402 2.9
167 11 .15 3.6 .5 2.3 1.2 18 2.2 1.7
34 7.8 «06 42 o7 2.5 1.6 22 2.2 1.8
25 13 «Co 3.6 .5 245 o8 19 1.0 L4
15 10 .02 3.8 L7 4al 243 20 Se4 N
25 9.3 .10 3.8 1.0 2.8 240 22 3.e 2.6
DIs- SPECI-
SOLVED NON- FIC
SOLIDS CAR- COND-
FLUO~ PHOS~- (RESI-  HARD=- BONATE UCTANCE TEMP~
RIDE  NITRATE  PHATE DUE AT  NESS HARD-  (MICRO- PH  ERATURE  CODLOR
DATE (F) (NO3) 1Pa4) 180 C) (CA,MG)  NESS MHOS) {DEG €)
.0 o4 .03 33 16 0 39 Te2 - 10
.0 o3 .04 30 15 0 37 Te4 10 15
.0 .6 »00 46 9 ¢ 34 7.0 7 40
.0 .8 .05 30 10 o 32 7.0 1 15
o1 .6 o Ch 26 10 1 31 Te1 o 7
.0 .0 «01 2 10 L] 30 Tel 1 8
ol .8 .03 33 1 0 30 7.0 14 19
.0 o .20 39 12 [ 38 607 15 5
0 o7 .04 39 16 1 3t 6.8 19 20
.0 .5 .07 36 11 o 38 7.C 21 13
o2 .2 «01 43 14 [\ 43 7.2 28 25
o0 6 «06 36 11 [4 35 Tl 26 8
.1 1.0 «04 49 16 o st 6.9 27 30
“es ol o3 <09 41 14 0 49 7.1 21 25
A ESTIMATED.

02026000 JAMES RIVER AT BENT CREEK, VA.

LOCATION, --Lat 37°32'10", long 78°49'30", Appomattox County, midstream at gaging station on left bank 300 ft up-
stream from bridge on U.S. Highway 60 at town of Bent Creek, 150 ft downstream from Bent Creek, 1.0 mile down-
stream from Oladstone, and at mile 222.9,

DRAINAGE AREA.--3,671 sq mi,

PERIOD OF RECORD.--Chemical analyses: October 1947 to September 1948, October 1967 to September 1968,
Water temperatures: October 1947 to September 1948,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TQ SEPTEMBER 1968
DIs- Pu~

G-
DIsS~ SOLVED CAL~ NE= TAS= 8ICAR- CHLO-
CHARGE SILICA IRON CIuM SIuM ScoIUM SIUM BONATE SULFATE RIDE
DATE (CFS} {s102) (FE) tcal (MG) (NAY (13} (HCO3) {s04) L)
0CT.
lﬂ:.. 1270 7.8 «09 21 S5e8 Te5 2.3 79 18 12
NOVa
laess 1030 5e3 73 33 53 8.7 2.0 20 26 15
DECe
18400 4420 Se2 «04 18 Kot 4ol .8 63 té S5e0
JAN,
17:-- 3400 407 30 19 4ol Tel 1.3 66 18 Te 0
3250 49 +09 27 6el 6.9 16 81 17 4o
1750 3.0 .23 35 6e3 15 2.0 111 22 21
1less 393¢C 3.5 .15 23 45 640 102 76 16 10
AY
05e0e 3270 Se1 .22 24 4.9 10 2.0 80 20 14
léeae 1960 4ol »10 22 Se1 6e9 2.0 76 16 Ye 2
JUNE
17eee 2400 3.3 ol4 26 6s7 12 2.7 89 21 15
JuLy
23000 922 2.8 o Ca 30 Se6 19 3.5 98 31 19
AUG
06:.- 1530 4e9 «09 34 56 19 35 98 33 25
22400 1610 3.6 «03 41 83 27 5e9 112 43 41
850 2.4 .15 37 Te2 29 3.5 110 S& 33
1190 4e6 «10 33 606 264 3.9 98 44 24




JAMES RIVER BASIN
02026000 JAMES RIVER AT BENT CREEK, VA.--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS- SPECI~
:gll\llgg NON- FiC
CAR=  CDND-
FLUO- PHCS-  (RESI=  HARD=  BONATE UCTANCE
TEMP=
DATE R:DE NITRATE PHATE DUE AT NESS HARD=- (MICRD- PH ERATURE COLOR
F) (ND3) (PO4) 180 C) (CA,MG)  NESS MHCS) (DEG C)
0CTe
18, 0
Lgeee . 2.3 .08 137 a1 17 190 7.8 - 25
14,
phdees .2 5ol .12 154 103 29 233 Te4 8 60
1
JAN: . .3 2.5 «07 83 61 10 149 Te 6 7 18
2 1.8 «08 99 64 10 180 Te3 1 45
.0 2.9 .07 120 83 16 196 702 2 18
3 1.2 «20 169 114 23 265 Teb 10 3¢
o1 1.6 <04 110 77 14 185 7.3 16 40
ol 1.8 .08 135 80 14 220 7.2
8
ol 1.5 .12 106 76 14 117 Y ia i
.2 5.0 .09 147 92 18 226 7.5 25 32
.2 S5e 2 «03 249 99 18 307 8.6 3 30
ol 7.2 .24 195 108 27 328 7.8
o2 Te9 .17 233 136 44 419 745 i pes
Y4 5¢56 «04 232 123 33 400
8.2
.l 7.0 .26 209 109 28 341 T8 A b

02028200 TYE RIVER AT NORWOOD, VA,

LOCATION,--Lat 37°38°'32", long 78°48'44", Nelson County, midstream at bridge on State Highway 626 at Norwood,
0.3 mile upstream from mouth and 1.5 miles downstream from Rucker Run.

PERIOD OF RECORD,--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES EN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS= MAG—~ PO~
DIS- SOLVED CAL~ NE= TAS- BICAR= CHLO-
CHARGE  SILICA IRDN cium S1UN soD1uM Stum 8ONATE SULFATE  RIDE
DATE (CFS) A (S102) {FE) tcay (MG) {NA) tx {HCO3) 1504) {cL)
0oCT.
- 9.7 3.5 22 92 12 1.6 o 184 8.0
- 10 11 8:0 1.9 97 146 [ 177 6a5
960 8¢5 le1 3e6 1.0 3.0 4 o 72 40
570 Te5 3.4 440 1.2 3.8 1.7 o T2 3.0
5307 9al 2.8 448 1,0 448 8 L] 89 3.5
390 Feb 5¢6 440 1.2 Se? o8 ] 108 3.2
490 8.8 3.9 348 le6 6e9 1le2 e 110 3.9
380 10 4e6 4e 8 2s2 60 le2 o 111 429
390 10 8a1 11 3.8 Teb 2.0 ] 170 5.7
370 a7 407 16 3.2 67 le2 o 139 4.3
135 10 348 n 5.0 13 2.3 o 311 4ot
120 10 “e2 66 Se2 16 2.7 0 349 6.0
28 11 «70 34 5¢3 845 3.5 o 198 400
45 11 Te3 127 Te3 35 2.7 o 527 10
230 9eb Te3 112 Te0 22 3.9 [ 526 11
DIS=- SPECI~
SOLVED NON- FIC
SOLIDS CAR= COND-
FLUO- PHOS- (RESI- HARD- BDNATE UCTANCE TEMP=~
RIDE NITRATE PHATE DUE AT NESS HARD- {MICRO~ PH ERATUR COLOR
DATE (Fy {NO3) (P04) 180 C) (CA/MG)  NESS MHOS ) {DEG C}
0CTe
18eee .2 .8 00 233 93 93 780 3.0 - 3
NOVe
l4eas .2 3.4 00 168 28 28 8soe 2.9 5 10
DEC
ol 1.0 00 96 13 13 400 3.2 5 7
2 1.7 <00 87 15 15 440 3.2 1 15
-1 8 0% 88 14 14 560 3.1 1 2
ol .9 «00 112 15 15 470 3.1 9 28
ol l.1 04 123 16 16 630 3.0 16 5
2 9 «00 118 21 21 640 2.9 18 8
ol 2.0 «00 174 44 L2 8a¢ 2.8 18 S
3 1.3 «CO 202 52 52 760 2.9 22 5
.2 1.2 «C0 428 198 198 1100 3.0 28 5
. o4 3.8 «00 463 187 187 995 3.0 26 10
22400 .2 1.2 «CD 288 158 158 66C 343 28 5
SEPTe
Q3eee 3 2.3 °02 713 347 347 1420 3.0 25 10
3e3 «00 668 308 308 1550 2.8 23 5

llase _eh
A ESTIMATED.



34 JAMES RIVER BASIN
02028400 JAMES RIVER AT WINGINA, VA.

LCCATION, --Lat 37°38'10", long 78°43'12", Nelson County, midstream at bridge on State Highway 56 at Wingina and
1.0 mile downstream from Sheldries Creek.

PERIOD OF RBCORD.--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS- MaG- PO~
DIS- SDLVED  CAL— NE~ TAS-  BICAR~ CHLO~
CHARGE  SILICA IRON CIUM SIUM  SODIUM  STUM  BONATE SULFATF  RIDE
(CFS) A (S102) (FE} tcar (MG) ENAY 13 (HCO3)  (S04) 1<%
1300 5S¢0 o11 23 73 14 2.7 41 61 14
1060 602 .12 25 4ot 1 2.0 30 3 10
4590 61 .02 14 2.7 3.6 1.2 14 38 5.0
3500 Se6. 1.3 15 2.9 7.5 1.1 44 25 8.0
3350 6a1 .03 21 3.4 640 te2 20 49 5.0
1800 [ .0l 23 5.6 12 1.8 30 62 14
4000 4eb .20 20 4o 6e2 1.2 4 34 9.6
3320 5.6 o3 22 4ol 8.7 16 15 48 10
2020 4l .28 22 400 647 1.2 43 39 8.7
2100 3.6 .39 26 4e6 12 3.1 62 EL 15
970 2.3 .02 33 5.2 18 35 74 60 18
1580 4e0 -00 43 3.0 20 3.9 70 72 264
1680 400 »04 36 608 21 602 85 s1 32
1000 1.9 .18 46 7.0 30 3.5 89 88 34
1250 6.2 13 a4 6.3 21 4e3 48 1m 21
DIS- SPECT-
SOLVED NON- FIC
SOLIDS CAP-  COND-
FLUO- PHOS - (RESI- HARD-  BONATE UCTANCE TEMP-
RIDE  NITRATE PHATE  OUE AT  NESS HARD-  (MICRO= PH  ERATURE  COLOR
(F) (ND3) (P04} 180 C)  (CAJMG)  NESS MHOS) (DEG C)
.2 2.4 .00 167 a8 56 245 1.0 - 10
.1 o3 .00 129 a1 57 218 606 7 5
.2 les +00 90 45 34 128 603 6 s
.2 2.4 «05 102 54 18 180 609 1 90
.2 1.8 o1 108 59 42 147 609 2 3
.2 1.5 «04 145 81 6 220 6et 10 8
.2 .7 .01 m 66 30 165 6a7 16 20
.2 1.8 .00 122 72 43 204 609 18 22
ol 1.8 .01 120 71 36 7 67 19 25
.2 4a8 .01 143 85 34 223 7.3 25 25
.2 3.5 «00 193 105 45 326 7.5 27 40
.2 6e9 o1t 222 120 62 359 Tes 21 30
.2 406 <00 207 118 48 362 7.8 31 3¢
.2 4l .00 267 144 10 460 8.0 26 30
4l .02 249 137 98 398 Tel 25 37

02028770 ROCKFISH RIVER AT HOWARDSVILLE, VA,

LOCATION, --Lat 37°43'58", long 78°38'56", Alhemarle County, midstream at bridge on State Highway 626 at Howards-
ville, 0.2 mile upstream from mouth and 1.5 miles downstream from Ivy Creek.

PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITFR, WATER YEAR NCTOBER 1967 TC SEPTEMBER 1968

DIS- MAG~- PO=

218~ SOLVED CAL=- NE= TAS~ BICAR= CHLO-

Et‘APGE SILICA IRON crum STUM soalum STum BONATF  SULFATE RIDE

{CFSIA (S132) (FE) [§43] 1MG) (NA) (K} (HCO) {504) fcuy
- 845 «02 48 e 4 3.7 1.6 29 Ta0 3.0
- et w21 4o B le2 32 1.2 22 5.0 2.0
44C 11 ela 36 le2 3.2 2 1% 2.0 3.5
250 Tet 027 3e2 1.5 20 b 14 LIS 3.5
225 10 +C8 3.2 la2 2ol o5 14 2.6 2.6
16C de2 el5 3.6 .7 2.8 .8 16 1.8 24
180 8ot 17 4e0 la1 1.8 8 17 2.8 2.6
170 9.3 «09 4e 0 1.1 23 .8 19 242 2.5
230 3T 24 “e8 1.3 2.1 o 27 la & 2e4
120 9a2 .13 bt 1.0 2.5 1.2 21 3.2 2.8
60 Te8 05 5eC 1.1 2,1 1.6 24 a4 3.2
55 9e2 +C0 502 2e7 248 240 22 3.2 3.4
40 BeT .06 3.6 Le6 3.2 3e1 20 406 3.8
20 B8a2 «C9 4o 2 1.8 245 1.2 25 3.6 3.4

24 Te9 08 ErY Y 1.0 2.8 2.0 18 2.0 3.5



JAMES RIVER BASIN

02028770 ROCKFISH RIVER AT ILLE, VA.--Ci d
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
DIS- SPECI-
SCLVED NON~ F1C
SCLIDS CAR- COND=
FLUD= PHCS~ (REST=  HARD- BONATE  UCTANCE TEMP~
RIDE NITRATE PHATE DUE AT NESS HARD- {MICRO~ PH ERATURE COLOR
(F) {NO3) (P4} 180 C) {(CA«MG) NESS MHOS) {DEG C}
0 o7 bl 53 26 3 64 Te2 - 30
2 3 +C0 26 17 Q0 45 Tet T 18
0 o9 17 24 14 2 36 Tel & 20
o 1.2 »C3 36 164 2 41 70 1 25
ol .9 «C6 31 13 2 36 Te2 1 8
ol .0 3 28 12 [} 35 Te0 9 10
o1l .8 oC3 39 14 0 37 Tet 15 20
o2 3 «CO a5 14 o 41 6e9 18 12
2 X3 <01 41 18 0 45 beB 17 25
«3 »5 #C3 41 15 Q 4“6 Tal 22 10
ol .4 «CC 40 17 ° 52 T3 25 15
el 1.0 «04 46 18 [ 52 Te0 27 20
ol 1.3 C7 41 16 [ 52 6e7 28 40
e o2 «03 45 18 o 55 Teb 23 5
ot 15 45 13 o 45 To0 22 a3

leos ol
A ESTIMATED.
02028780 JAMES RIVER AT HOWARDSVILLE, VA,

LOCATION.--Lat 37°43'58", long 78°38'40", Buckingham County, near right bank at bridge on State Highway 602 at
Howardsville, Albermarle County, and 5.0 milea downstream from Ryan Creek.

PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968,
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

o1s- uAG- PO~
DIS~ SOLVED CAL=- NE=- TAS~ BICAR- CHLO=-
CHARGE SILICA IRON CiumM STum SODIUM Stum RONATE SULFATE RIDE
DATE (CFS)A 1s102) (FEV {CAY (MG) (NA) x) (HCO {504} L)
ocT.
18eee 1500 4e5 «04 26 10 11 2.3 66 35 15
NOVe
1260 6.0 1.3 30 3.4 Ge7 243 66 37 10
5550 6al 42 17 344 4eb le2 54 17 5.¢
4800 5e2 +58 16 3.9 Bet le1 54 19 9.0
3550 8.2 .07 ESY 5.3 6e3 .9 67 2 7.8
“B00 “s 0O ol4 19 6al Tol 1.2 59 27 1c
2400 3.3 .17 22 4o 67 1e2 66 23 95
3100 3.1 ol5 25 5.0 10 240 70 30 16
1080 2.3 .02 3¢ 5.2 20 3.9 84 53 20
1090 3.8 «00 4l 4e6 20 3.9 79 61 25
1080 4ad .20 33 5.8 20 4a3 68 55 26
690 2.2 11 4% Ta3 29 4e3 92 19 35
1370 5.0 «05 38 beT 23 3.9 82 76 23
DI5- SPECI-
SOLVED NON- FIC
soLIoS CAR=~ COND-
FLUO- PHOS=- (RESI- HARD- BONATE  UCTANCE TEMP~
RIDE NITRATE PHATE DUE AT NESS HARD=- (MICROD- PH ERATURE COLOR
(F) (ND3)  {PO4) 180 C) (CA.MG}  NESS MHDS ) {DEG C)
2 2.6 «D3 145 92 36 233 Tea - 20
o2 8 «05 134 89 35 210 Te5 7 50
o2 lea «08 79 56 12 134 Te3 6 33
o1 2.3 «04 101 56 12 165 Te2 1 B8O
ol l.9 «C0 110 73 18 180 Tt 2 60
2 2.3 «C7 115 72 23 184 Te2 15 20
0 201 02 117 73 19 180 Tel 19 30
ol l.6 «01 128 84 26 213 Te b 25 13
3 5.9 « 00 203 108 38 341 Te7 27 45
o3 7.0 .03 216 120 56 350 7.7 27 30
.2 3.5 21 189 107 52 335 Te3 32 25
o2 5.9 «00 278 141 66 440 Be2 26 35
4o B 07 237 122 54 385 Tok 25 55

1lees 2
A ESTIMATED.
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LOCATION.--Lat 37°47'50", long 78°28'30", Albemarle County, midstream at gaging station on left bank, 400 ft down-—

JAMES RIVER BASIN
02029000 JAMES RIVER AT SCOTTSVILLE, VA.

Stresm from bridge on State Highway 20 at Scottsville, 8.8 miles upstream from Hardware River, and at

mile 184.6.

DRAINAGE AREA.--4,571 sq mi.
PERIOD OF RECORD.--Chemical analyses:

September 1952, October 1967 to September 1968.

Vater temperatures:
Sediment records:

May 1951 to September 1956,
December 1950 to September 1956.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

April 1930 to March 1931, October 1847 to September 1848, October 1951 to

DIS- naG= [dod
DIS- SOLVED CAL- NE=- TAS= BICAR- CHLO~
CHARGE SILICA IRON CluM STUM SODIUM STUM BONATE SULFATE RIDE
DATE (CFS} (s102) (FE) [{<})] (MG) (NAY (13} tHCO3) 1504) )
1570 546 «00 22 Te8 12 2,7 58 %8 12
1280 67 1.2 26 3.2 Be3 2.0 58 3 BeS
5630 Te2 69 14 3.6 4el le2 37 19 5.0
4960 567 1.1 12 2.9 bel la4 33 21 840
3840 &al .76 21 3.7 543 1.2 49 23 el
2130 Sel 47 24 53 12 leb 64 33 29
4940 4e5 48 19 346 5e5 8 46 28 Be3
4260 5¢5 10 22 4e6 Te4 le6 61 28 10
2460 4B 022 19 4e0 be2 B8 52 23 B.7
3160 346 #05 22 3.9 Be7 2.0 80 26 11
1110 2.3 #03 34 542 18 3.9 T2 57 23
1120 4e3 «G0 38 40l 18 3.5 69 63 23
1110 446 05 26 402 17 3.9 67 35 22
727 L5 «07 45 6o 7 29 3¢9 100 7 36
1430 3.9 «09 37 7.0 264 3.9 59 88 25
DIS~- SPECI-
SOLVED NON= FIC
SDLIDS CAR~- COND~
FLUO~ PHOS~- (RESI- HARD- BDNATE UCTANCE TEMP=-
RIDE NITRATE PHATE DUE AT NESS HARD- {MICRO- PH ERATURE COLOR
(F) (NO3) {P04) 180 C)  (CAsMG) NESS MHOS ) (DEG C)
.2 3.4 .15 160 86 39 225 Te5 - 1c
2 4 «08 116 78 31 189 7.5 7 50
2 1.7 10 75 49 19 118 Tel 5 35
2 1.9 « 04 85 43 16 130 7.0 1 80
3 245 .08 106 6C 20 173 Teb 1 4C
o3 1.3 el6 138 a2 30 218 Tt 9 27
.2 1.8 .02 100 63 26 150 Ta1 16 35
2 le7 « 00 113 73 23 195 T.0 19 15
ol 2.5 «07 105 62 20 157 6e9 18 3c
ol 1.9 .03 116 70 22 185 Teb 27 8
.2 17 « 00 196 107 48 328 .6 27 28
2 Se7 «02 204 13 56 340 T8 28 40
3 1.5 ol4 151 82 27 260 T4 31 25
ol 264 «C0 251 140 58 440 7.8 25 25
3 6a7 <01 238 T4 384 TeT 24 27

02030600 SLATE RIVER AT HIGHWAY 652, NEAR ARVONIA, VA,

LOCATION,--Lat 37°42°'36", long 78°20'08", Buckingham County, midstream at bridge on State Highway 652, 0.7 mile up-
stream from mouth and 2,0 miles north of Arvonia,

PERIOD OF RECORD, --Chemical analyses: October 1967 to September 1968,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

IS~ 6- o0-
DIS~- SOLVED CAL~- NE=- TAS- BICAR- CHLO-
CHARGE SELICA IRDN CluM SIUM SODIUM STuM BONATE SULFATE RIDE
(CFS)A (s102) (FE) (cay {MG) iNAY ($3] {HCO3) (504) oLy
79 11 « 06 Seb 344 3.9 263 30 640 2.5
59 15 .42 6ol 3.4 4t 1.2 35 5.0 2.5
164 12 .41 s 2.7 3.2 1.2 25 7.0 3.0
316 8.1 .23 3.2 2.2 2.5 .6 17 6.2 1.5
151 15 .21 4t 2.7 3.1 .5 28 5.2 2.4
115 12 .29 4B 2.4 %2 o 29 5.4 3.0
136 12 *30 Se6 2.1 3.0 L3 31 Set 2.8
127 12 .25 5.4 2.2 3.0 .8 29 4ot 2.7
168 13 .12 5.8 2.9 3.2 1.2 34 3.0 34
81 14 .29 504 2.9 3.0 1.2 30 42 3.0
44 1 00 7.0 2.4 3.2 1.2 37 2.8 2.3
58 12 «CO Be2 le2 4e 0 leb 32 5.4 3.2
44 11 .08 6.8 2.4 3.9 2.0 32 7.0 3.4
20 11 20 be 2 3.0 4o b 1e2 38 5.4 3.5
4 12 o7 5.8 2.1 3.2 1.6 33 e w2

A ESTIMATED.



JAMES RIVER BASIN 37
02030600 SLATE RIVER AT HIGHWAY 652, NEAR ARVONIA, VA,--Continued

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERy WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

01S- SPECI-
SOLVED NON- FIC
SOLIDS CAR= COND-
FLUO- PHOS=~ (RESI- HARD=- BONATE UCTANCE TEMP=~
RIDE NITRATE PHATE DUE AT NESS HAR D~ {MICRO- PH ERATURE COLOR
DATE (F) (NO3) (PD4) 1B0 C) (CAsMG)  NESS MHOS) (DEG C)
0CTe

.2 o7 «00 68 28 4 &5 Tel -- 30
ol *B 00 53 30 ] 65 T.7 T 30
ol 5 .13 46 22 2 56 Tet 4 4“0
-0 9 «04 47 17 3 49 7.0 1 70
.3 o7 «10 54 22 L 59 Te2 ] 20
o0 0 02 47 22 ] 55 TeT 8 22
o2 o7 «00 57 24 0 64 Te2 15 25
0 3 «00 55 22 [ 60 Te3 17 20
«0 *6 01 55 26 o 64 649 16 20
o1 o7 01 57 22 ] 61 Te? 24 25
ol 3 «00 59 28 ] T4 Te5 26 18
el o6 °38 58 26 [ 69 Tel 27 25
0 L2 »05 56 27 1 B2 T.0 27 35
.0 .3 »00 55 28 [ 80 TeT 21 25

3 «01 53 23 ] 68 Tt 20 25

1 .
A ESTIMATED.
02030690 JAMES RIVER AT BREMO BLUFF, VA.

LOCATION, --Lat 37°42'38", long 78°17'57", Fluvanna County, midstream at bridge on U.S. Highway 15 at Bremo Bluff,
1.3 miles downstream from Slate River and at mile 171,

DRAINAGE AREA.--5,040 sq mi.
PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

N1S- MAG~ P-
DIS- SOLVED CaL~ NE=- TAS~ RICAR=- CHLO-
CHARGE STLICA IRPN crum SIum SONTUM sTum BNANATF  SULFATF RINE
NATE {CFS) 1s1n2) (FE) ten MGY INR) tx) tHrn3) 15n&) oo
Jan,
1700e - 5.8 o 64 11 3.4 fe2 1.0 35 14 T-0
FES.
1hess - 9.7 206 17 3,9 5.6 9 51 23 5-6
VAR,
094 - Se2 1.2 24 4ate Ge2 1o 6 &6 2R 13
apr,
1lees - 4e8 o4 19 3.0 Se5 R 52 26 A6
MAY
O4san -— 5.8 «ll 22 4ol Ta6 1.6 64 25 10
15400 - 3.7 04 20 4al €e9 1.6 49 31 %2
JUNF
16ees - 3.8 c1R 23 441 %6 2.0 50 29 12
JuLy
220 - .6 .01 33 5.2 1A 3.1 &2 58 22
aun,
06ses - Tt «00 23 2.6 9.9 243 54 an 13
22000 - 4e 6 «05 42 5.8 21 443 38 106 25
SFo,
03000 - 2.1 204 40 6.8 27 3.5 BR T4 34
1lees - 3.6 05 36 6e2 23 3.9 5T A4 26
nIs- SPEC I~
SALVED NOK= FIC
snLins CAP= CND =
FLUD= PHNS~ (REST- HARD~ RONATE UCTANCE TEMO-
RIDE NITRATE PHATE NUF AT NESS HARC~ (MICRN~ PH ERATURE coLnr
0ATE =) (NO3) (P04} 180 CI (CAWMG) NFSS MHNS ) (NEG €
JAN,
17444 .0 1.8 «05 73 41 12 118 Te2 1 70
FEH,
1500 .2 1.9 *l3 as LL 16 148 Tote 1 a0
MARS
REPPE .3 1e 4 .08 130 78 24 1RR 73 Q 25
2 1.8 «01 107 64 22 158 T.7 15 30
»3 1.6 00 117 T2 20 189 7.3 - 20
-0 2.9 +00 s 6% 2% 170 6:9 19 17
lhaes o1 4eS 02 129 74 26 1956 7.6 28 20
JuLy
22400 .2 2.6 » 00 184 103 52 3185 1.7 10 20
AUG,
Nhena .1 1.9 +02 125 683 23 202 7.8 2R 40
.1 3.1 00 239 129 a7 380 T.7 32 25
22 1.5 «0) 249 128 5€ 420 A.2 25 20

02 3.3 0L 218 115 ~9 155 7.8 24 25



38 JAMES RIVER BASIN

02034080 RIVANNA RIVER NEAR TOLUMBIA, VA.
LOCATION.--Lat 37°45'50", long 78°11'08", Fluvanne County, midstream at bridge on State Highway 6, 1.3 miles norta-

west o, Columbia and 1.7 miles upstream from mouth.

PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

01s~ MAG- PO~

DIS= SOLVED CAL- NE- TAS~ BICAR- CHLO-

CHARGE SILICA IRON clum SIUM SapTuM S1uM BONATE SULFATE RIDE

DATE {CFSYA  {s102) (FE) A (MG} ANA}Y (18] {HCO3) 1504} wL

DCT.
324 8e5 13 40 2.9 4e6 3.1 22 6o N L1
167 10 17 6eB 1.9 5¢5 240 29 Tel 5.0
578 10 24 S5e2 le4 3e4 1.2 19 60 Ge b
1240 69 25 bo 1.5 402 1.0 15 6o & 4e5
369 14 el6 4sD 1.9 4e 0 .9 21 6e2 Gatt
267 8e7 16 4s B l.4 %ol «B 21 5.0 5.0
315 Bab ol6 5«0 1.6 4ol .8 21 5.2 S8
244 Bel «08 56 1.9 he 6 2.0 28 6a Seé
336 Be2 05 6e 2 l.8 %o 4 le6 26 4e 8 5.2
178 10 .10 6e0 la4 bed l.6 24 5.0 5.5
148 849 04 TeD lel 4ol 227 25 640 Sed
254 8.7 <05 bt 1.8 bo b 2.7 27 S5e4 648
121 Tal 18 8.8 244 6.2 3.1 34 9e & 8.1
84 63 «C9 8. 2 2.3 92 2.3 37 1 8.7
136 Ta7 «06 Te6 2.4 be2 3,5 34 Be6 T.8
] 3 SPECI~
SOLVED NON— FiC
SOLIDS CAR=- COND-
FLUO~ PHOS- (RESI= HARD=- BONATE  UCTANCE TEMP=
RIDE NITRATE PHATE DUE AT NESS MARD= (MICRO- PH ERATURE COLOR
DATE (F) (ND3) (PD4) 180 C)  (CAMG} NESS MHOS) ({DEG C)

.2 o3 50 67 22 4 67 6e8 - 40

0 »6 .77 b4 25 2 52 Tedr 7 12

2 1.8 «32 38 19 4 57 7.0 4 60

0 2ol 15 47 17 & 57 609 1 60

o3 1.9 .52 48 1B 2 60 Tel 1 15

ol 1.4 . bl 45 18 1 56 7.0 8 20

.1 3 042 47 20 3 60 1.2 14 15

0 1s6 34 53 22 o 16 6e 8 19 8

«D 245 «4B 4B 23 2 6T 6a9 17 5
léese ol 2.7 w4l 55 21 2 mn 1.2 26 10
3 3.0 043 62 22 2 79 Te2 27 35

.l 203 21 59 24 2 78 T.0 24 20

el 243 +58 76 32 4 112 Tal 28 28

.3 la7 54 68 3D ¢ 108 Te? 22 15
35 63 68 29 2 128 Te3 21 15

1lees ol
A ESTIMATED.
02034100 JAMES RIVER AT COLUMBIA, VA,
LOCATION.--Lat 37°45'00", long 78°09'40", Cumberiand County, near right bank at bridge on State Highway 699 at
Columbia, Fluvanna County, 0.8 mile upstream from Hooper Rock Creek, and at mile 161.8.
DRAINAGE AREA,--5,744 sq mi.
PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER VEAR OCTOBER 196T TO SEPTEMBER 1968

18- MAG- PO~
SOLVED CAL- NE= TAS~ BICAR~ CHLD- FLUD-
SILICA IRON CIum S1um SoDIUM Sium BONATE SULFATE RIDE RIDE
(s1024 {FEY (ca) (MG} iNR) [{3} {HCO3) 1{S0s) {cLi 1F)
643 «02 24 Te3 12 2.7 6B 38 13 el
Tet 1.5 26 2.7 Teb 2.0 50 37 90 o2
Tel » 60 15 3.2 Gol 1.2 43 17 640 ol
5.8 56 11 3.6 55 1.0 38 15 5.5 al
6e5 «B1 22 3.9 95 1.2 57 28 6ok .2
4e5 «31 23 4o B %6 leb 62 33 14 o2
S5e4 32 20 4,2 505 1.2 56 22 10 .2
6.0 16 22 4a b 8.7 1a6 71 22 10 .2
be b 05 18 4ol 6e2 1.6 46 28 8e1 ol
43 «l5 21 3.9 B.7 2.0 54 30 12 ol
G2 «0D 31 5.3 15 3.1 60 58 21 *3
4e5 06 32 sl 16 3.1 Is) 50 20 .3
4eb 04 33 5.5 19 3.9 57 66 24 2
29 «03 40 7.0 27 3.5 80 18 33 3

3.3 «03 38 609 24 3.9 57 98 25 3



JAMES RIVER BASIN 39
02034100 JAMES RIVER AT COLUMBIA, VA.--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIsS~ SPECI-
SOLVED NON- FIC
pHOS SOLIDS CAR- COND-
- (RESI- HARD- BONATE  UCTANCE TEMP=
NITRATE PHATE DUE AT NESS HARD- (MICRO~ PH ERATURE CoLor
DATE (ND3) {PD4) 180 C) (CA.MG)}  NESS MHOS } (DEG C)
ocTe
ml):". 4ol «00 156 90 35 230 Te5 - 2¢
l4ees 4e3 o1 116 T6

g . 35 203 7.5 7 64
le4 el3 76 5D 15 119 Te5 5 “8
1.8 «06 8c “2 11 120 Tl 1 80
2.0 sla 110 &4 18 194 Tet 1 40
1.8 «13 138 78 27 195 Te5 9 kL
le8 04 107 68 22 158 7.3 - 45
1.8 «00 125 Té 16 195 Te2 19 23
24 «0C 95 62 24 150 T.C 19 10
2.6 .02 118 T0 25 184 Te6 27 20
2.6 «00 186 100 51 309 Ta? 29 20
2.9 «00 174 100 42 300 Ta6 24 25
2.7 «00 185 104 58 325 T.2 30 3r
3.8 «00 250 128 62 410 840 25 20
2.7 «01 233 124 78 388 T8 24 20

02034500 WILLIS RIVER AT FLANAGAN MILLS, VA,

LOCATION.~—Lat 37°40'00", long 78°10'00", Cumberland County, midstream at gaging station on left bank 15 ft upstream
from bridge on State Mighway 690, D.4 mile east of Flanagan Rills, 6.9 miles upstream from mouth, and 7.7 miles
downstream from Reynolds Creek.

DRAINAGE AREA.--247 sq mi,

PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968,
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR CCTOBER 1967 TO SEPTEMBER 1968

Dis= MAG= po-
DI1s- SDLVED caL- NE- TAS- BICAR= CHLO=
CHARGE  SILICA IRCN cium Stum S0DIUM SIyUM BONATE SULFATE  RIOE
(CFs) (102} (FED ca) (MG} (N2} K) (HCD3)  1SN4) (1481
- 3.6 .08 10 349 Se5 2.3 51 6.0 4e5
- 17 043 8.8 3.6 5a1 243 46 4e0 3.5
164 16 .4l 6o 2.9 3.7 1.6 30 8.0 2.5
15cC 645 .18 ) 1e4 2.5 1.0 14 8.0 4e0
léaes 125 6.2 .49 6ad 3.4 47 .8 38 7.0 3.4
MAR. .
C9een - 12 .58 6.8 3.2 4e6 .8 a7 Tad 3.7
apR,
1lesa 119 16 043 840 2.2 bat .8 44 6.2 3.6
MAY
Chaoa 98 16 024 648 422 5.5 1.6 47 640 3.4
15000  12C 16 .12 8.8 3.8 46 1.2 49 4e2 ER
96 15 .08 Te4 Y Te8 2.0 41 Te8 2.8
22 15 «06 10 5.3 4al 1.6 57 4ot 3.8
72 14 ol 848 2.1 3.4 2.0 38 5.0 2.7
2300 38 15 .20 9.8 2.9 446 2.3 47 7.0 3.7
16 15 +37 9.8 47 4ol 1.6 55 7.6 3.7
29 15 .26 8a4 3.8 3.9 240 52 2.8 3.5
DIs- SPECI-
SOLVED NON- FIC
SOL1DS CAR=  COND-
FLUO- PHCS- (RESI=  HARD- BONATE  UCTANCE TEMP=
RIDE NITRATE  PHATE  DUF AT  NESS HARD=  (MICRO= PH ERATURE  COLOR
(F) (N03) tP04) 180 C) (CAJMG)  NESS MHDS) (DEG C
.2 .9 .02 74 41 ° 98 Te - 10
ol lal «C7 64 37 c 89 Te4 6 35
.2 o7 .19 69 28 4 74 7.2 “ 70
. La «07 59 18 6 50 6.7 o 100
.2 .7 .15 63 30 0 82 Te4 1 27
ol .o «c5 66 30 [ 74 7.2 8 30
ot 1.0 .C1 65 34 c 88 7.2 18 27
.1 .5 .00 76 35 [ 96 7ot 16 25
.1 .5 .01 74 38 0 89 7.1 17 20
.2 .9 «09 87 32 0 91 7.5 22 35
.1 o4 +00 83 47 0 111 Te6 25 25
.1 .8 o4 68 30 [ 82 7.3 24 20
] .6 G5 72 36 c 118 7.2 26 30
. .t «C0 75 44 0 108 7.9 20 35
al .2 .02 78 36 0 98 7.3 20 30




40 JAMES RIVER BASIN

02035000 JAMES RIVER AT CARTERSVILLE, VA,
(International Hydrological Decade River Station)

LOCATION.--Lat 37°40'15", long 78°05'10", Goochland County, at gaging station on left bank 200 ft downstream from
bridge on State Highwny 45, between Penbertcm and Cartersville, Cumberland County, 2 miles downstream from
Willis River, and at mile 152 4.

DRAINAGE AREA.-.6,242 sq mi,

PERIOD OF RECORD, --Chemical analyses: April 1929 to March 1930, O 1947 to Septé 1948, January 1966 to
March 1968 (monthly), April to September 1968 (daily).

Water temperatures: April to September 1968,

EXTREMES. --April to September 1968:
Dissolved solids: Maximum, 222 mg/1 Sept., 21.30; minimum, 90 mg/l June 11-20,
Hardness: Maximum, 116 mg/l Sept, 22-30; minunm, 38 mg/1 June 1-10, 11-20,
Specific conductance: Maximum daily, 375 micromhos Sept, 2, 7; minmun daily, 78 micromhos May 29,
Water temperatures: Maximum, 36,0°C July 2.

Period of record:
Dissolved solids: Maximum, 222 mg/l Sept. 21-30, 1968; minimum, 64 mg/l July 11-20, 1929,
Hardness: Maximum, 116 mg/l Sept, 21-30, 1968; minimum, 39 mg/l Apr, 21-30, 1929,
Specific conductance: Maximum daily, 375 micromhos Sept, 2, 7, 1968; minimum 61111, 78 micromhos May 29, 1968,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERs WATER YEAR DCTOBER 1967 TD SEPTEMBER 1968

DIS= MAG= PO~
018~ SOLVED CAL- NE= TAS- BICAR- CHLD-
CHARGE SILICA IRON CIuM Stum SOoDITUM S1UM BDNATE SULFATE RIDE
{CFS) (s102) {FE) (ca) (MG (NA) (K (HCO3) (S04) [{8)
2800 s 9 «04 26 6.0 13 246 62 41 14
3220 8a5 08 14 4ol 8.0 2a7 41 27 8.0
375¢ 7.5 «03 22 5.0 8.9 2.0 63 27 11
1790 Te9 led 23 3.4 Te 6 240 £33 36 8.0
1950 Tl .47 26 3.4 11 1.9 49 40 13
22190 Te b2 12 242 Gel 2,0 30 17 4e5
7200 Be2 60 13 2.7 Sel 1le2 38 17 4s 5
5890 Be 6 .10 14 3.8 4e? 1.0 36 19 Set
5420 7.8 .89 20 3.6 %6 1.0 53 26 11
900C Se7 56 8.8 3.9 5.0 o7 30 13 8.0
20300 63 05 22 3.8 59 9 63 18 S 8
5010 9% b «CH 18 be b 5.6 9 56 23 b6e b
4170 6e3 72 23 4ol Set la2 60 24 6.0
3490 Te7 1.6 20 4o 649 le2 58 23 Tett
3150 5.9 38 16 3.2 Teb le2 43 25 10
9300 5.7 .15 15 3.3 Get 1.2 46 16 Te 0
- 6e6 15 17 4. C 4e8 le2 55 17 6e7
~= 640 «10 is 4.0 Se3 1.6 52 20 843
-~ 646 01 18 4 9 6e7 le6 53 25 8e2
i 4y 5 oC7 22 Ss1 7ol l.6 62 26 12
- Ts2 «04 20 4ol T8 le6 &0 23 %1
- T3 el2 17 e 2 6e2 1.2 51 21 8.C
- 7.8 07 13 546 67 2.0 47 17 Bad
- 8al »09 15 3.3 Se3 1e6 44 18 6s 9
b Be2 »13 15 3.8 6ot 1.6 46 21 Te5
had 642 .05 20 45 Te5 1.6 51 29 11
it 548 +05 23 Go b %6 2.3 49 39 14
-~ S5e2 +06 25 49 Ge 243 58 38 14
hd Sel «00 264 3.7 13 2.7 56 [y 14
i 7.7 .03 23 56 12 3.1 54 40 14
bl 643 €01 27 601 17 3.1 61 48 19
- 541 03 31 4eb 22 3.1 &8 52 24
- S5e6 «CO 36 6,0 23 3.9 78 62 25
- 6ot 02 31 5.6 19 3.9 7 53 20
- 3e4 N e] 40 3.8 23 3¢9 7 68 24
TIME
WT0s AVGe - 6e5 59 22 445 11 2.2 56 33 12

ANALYSES OF ADDITIONAL SAMPLES

5680 5.2 32 18 3.4 55 8 51 20 8e5
4173 - - -— - - - - - -
5290 63 14 19 4ol 9e9 1le6 59 23 11
3450 5.3 « 04 15 3.6 SeT 1.6 1 24 Te5
29800 58 «08 11 249 5.0 le2 27 20 6s3
350C 4.8 ola 18 3.5 8.0 240 50 24 1n
1560 4e3 <06 25 4e 5 11 2.0 55 39 17
1450 Se7 0 23 45 12 3.1 52 4C 17
1070 609 o 34 3.0 15 3el 58 56 16
2210 6:2 :03 20 4ol 11 3.1 53 32 13
1800 5.6 03 40 (T3 19 “e3 42 100 22
8as 4ol +05 34 Te2 22 4e3 79 53 28
a0é 3.3 07 36 6e4 23 3,5 s 66 30

922 3.2 «02 32 6o & 22 3.9 66 70 24



JAMES RIVER BASIN “a
02035000 JAMES RIVER AT CARTERSVILLE. VA,--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS~ SPECI-
SOLVED NON~ FIC
SOLIDS CAR~  COND-
FLUg~ PHOS=  (RESI-  HARD~  BONATE UCTANCE TEMP-
RIDE  NITRATE PHATE  DUE AT  NESS HARD~  {MICRO- PH  ERATURE  COLDR
(F) (ND3) (PO4) 180 ) (CA.MG)  NESS MHDS ) 1DEG C)
.2 642 «00 150 90 39 247 6.7 16 23
o 2.6 <09 99 53 21 148 7.3 - 25
.2 .7 «00 124 76 24 181 6.6 14 15
.0 4l .13 113 72 36 1 Te5 8 69
o1 3.9 «C3 146 80 40 213 7.3 H 35
.2 2.0 .11 82 38 13 98 6.8 . 60
o3 1.7 .16 72 43 10 110 7.3 5 50
ol 2.5 .03 75 50 20 110 Te3 1 29
.3 1.3 .03 m 66 23 160 7.3 ° 6n
.2 1.8 .08 69 38 14 106 7.1 1 9¢
.0 21 °04 99 ¢ 18 153 609 6 15
.2 2.1 «08 100 63 17 160 Te4 1 64
ol 2.2 .08 104 67 18 179 703 2 27
.1 2.4 «09 109 69 21 173 7.3 3 45
.2 L6 .18 99 56 19 144 7.0 9 10
.0 1.3 +08 82 50 12 132 7.3 12 18
.2 1.5 o1 98 59 14 141 Te4 - 15
.0 L2 «00 94 57 14 146 7.3 - 5
o1 1.8 «00 98 65 22 158 7.8 -- 8
ol 2.4 .09 120 75 24 195 Te4 16 5
.0 1e5 +00 105 67 18 171 703 -- 10
ol 2.0 <00 100 60 18 139 7.2 -- 15
ot 2.2 .03 100 56 17 144 75 -- 15
51 242 +04 92 52 16 139 Tod - 5
.0 2.2 .03 90 52 14 133 Tot - 25
o2 2.1 +00 110 69 27 193 7.4 -- 18
.2 3.3 «00 137 76 36 225 7.2 15
.2 2.3 «00 13¢ 83 35 219 7.2 12
.2 3.9 .06 130 76 30 236 7.2 -- 10
AUG.
01-10 ol [ «05 142 81 40 238 7.6 - 25
11-20 2 2.8 «04 164 92 42 274 Te4 - 20
21-31 .2 2.0 «01 182 97 42 2% 7.8 - 23
SEPT.
01-09 o3 2.2 <00 211 114 50 367 8.9 -- 20
17-20 o3 3.0 .00 183 100 37 310 7.8 25
22-30 o3 2.3 «00 222 116 53 356 7.8 - 20
TIME
4TDs AVG. .1 2.3 .52 129 74 28 206 Te4 - -
ANALYSES DF ADDITIONAL SAMPLES
o1 19 o064 95 60 18 144 Tet 14 3
ol 202 <04 119 65 17 185 7.2 19 20
o1 2.0 .06 88 52 19 130 7.0 19 12
o1 21 <06 75 40 18 106 6.9 12 35
.2 2.1 .03 104 59 18 163 Te6 27 15
.2 3.5 .02 144 82 EXd 230 Te4 - 20
.2 2.8 .05 144 76 33 243 745 30 18
.2 507 .02 17 96 48 300 7.5 3 20
.2 2.1 «07 127 68 27 204 7.5 24 2
.2 3.1 «06 232 124 90 370 742 31 29
o3 2.5 «00 195 114 49 345 8.2 25 25
.2 3.9 $02 221 116 54 369 7.9 26 25
.3 204 .05 206 108 54 330 7.9 24 20
TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968
DAY
AVER-
MONTH 1 2 3 4 5 6 7 8 91611 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
15 14 == 20 17 16 17 17 18 18 18 18 19 20 19 18 18 2u 20 21 22 22 21 20 =- —- —= == 13 =— =- 13
15 13 —- 21 21 20 15 21 2C 23 24 25 23 23 23 22 22 23 23 22 22 —- 22 == —- 22 20 21 2¢ 21 22 2l
22 — -= 24 27 -~ 25 27 =- 28 27 28 26 26 27 29 26 -- 26 24 27 -- 3¢ 32 32 32 32 32 28 3J -~ 27
JULYeeoew 35 36 28 27 — —= == —= — —~ 27 27 —- 28 29 29 3C 3C 30 28 27 —- -- 29 30 29 26 28 27 — 28 -

AUGUSTees 29 29 30 27 28 30 30 30 31 3C 26 26 27 27 28 3¢ 30 -- 31 31 3¢ 31 32 32 32 27 25 27 25 24 24 28
SEPTEMBER 25 24 24 26 26 27 == 26 — == == == == —= == == 24 25 == 24 == 24 == —= —= 24 24 == == 24 == —-



42 JAMES RIVER BASIN
02035000 JAMES RIVER AT CARTERSVILLE, VA,~-Continued
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), APRIL TO SEPTEMBER 1968

DAY APRIL May JUNE JULY  AUBUST SEPTEMBER DAY APRIL MaY JUNE JULY  AUGUST  SEPTEMBER
1ee 127 171 146 232 285 370 18.. 142 136 166 240 255 310
2. 127 180 142 240 295 375 19.. 145 154 150 225 278 -
3es -- 195 119 245 260 370 20.. 151 164 161 230 225 320
4ee 136 183 117 182 180 370 2l.. 154 175 165 212 248 -
S5e. 138 170 132 - 164 365 22.. 54 - 193 et 268 360
6s0 140 171 - - 196 365 23.. 155 186 1%0 - 305 -
Tee 148 175 120 - 255 375 24¢s 162 - 200 198 223 -
8.+ 155 163 141 245 360 25.. - - 196 237 250 362
9.+ 150 151 - 255 355 2600 - 178 188 255 268 355

10+« 148 149 122 - 248 - 27es - 167 200 235 286 351

1l.. 153 147 109 205 260 28es - 106 199 240 315 -

12++ 147 136 100 230 285 29.. 167 78 193 230 335 -

13« 143 132 87 220 285 30es - 111 210 - 330 351

14ee 147 134 105 220 305 31., - 155 - 282 360 bl

15+¢ 143 130 144 200 310 AVER-

1bes 146 125 153 215 300 -- AGE. 146 151 153 - 267 -

17+« 144 132 159 205 232 300

02037500 JAMES RIVER NEAR RICHMOND, VA,

LOCATION. --Lat 37°33'47", long 77°32'50", Henrico County, at gaging station on left bank, 0.1 mile upstream From
Huguenot Memorial Bridge, 0.5 mile west of city limits of Richmond, 1.7 miles downstream from Bosher Bam,
3.3 miles upstream from Powhite Creek, and at mile 111.7.

DRAINAGE AREA.--6,757 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1947 to September 1956 (daily), February 1967 to March 1968
(monthly), April to September 1968 (daily).
Water temperatures: O« 1847 to 1951, October 1952 to September 1956, April to September 1968.

EXTREMES, --April to September 1968:
Dissolved solids: Maximum, 200 mg/l Sept. 11-20; minimum, 80 mg/1 May 21.31,
Hardness: Maximum, 108 mg/l Sept. 21-30; minimum, 43 mg/l May 21-31,
Specific conductance: Maximum daily, 360 micromhos Sept. 11; minimum daily, 82 micromhos May 30, 31,
Water temperatures: Maximum, 35.0°C Aug, 23-25,

Period of record:
Dissolved solids (1947-56, April to 1968): 200 mg/1 Sept. 11-20, 1968; minimum, 58 mg/1
Apr. 1-10, Dec, 1-10, 1948,
m;‘gggﬂs (1947-56, April to September 1868): Maximum, 110 mg/l Oct. 1-10, 1854; minimum, 33 mg/1 Mar. 1-10,
Water temperatures: Maximum, 35,0°C Aug, 23-25, 1968; minimum, freezing point Feb. 8, 9, 1851, Jamn. 19, 1954,
Jan, 9, Feb, 24, 25, 1956.

REMARKS, --Sample collection for chemical analyses changed from monthly to daily frequency beginning April 1, 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAP OCTOBER 1967 TO SEPTEMBER 1948

ols= MAG~ PO~
DIS- SOLVED CAL- NE- TAS~ BICAR- CHLD-
CHARGE  SILICA IRON CIUM SIUM SOpTUM S1uM BONATE SULFATE  RIDE
(CFS} sto2) (FE) (cay 1MG) (NA) (19 (HCO3) (504) [{{N]
1970 6s1 00 28 546 10 242 21 T7 10
3200 Te6 «09 25 4e9 7.5 1.8 76 24 7.8
1230 8.1 76 18 5.3 Teb 240 42 34 %5
3950 8a1 248 23 40 11 1.7 46 23 14
31600 Bs2 «02 11 1.8 3.3 1.6 21 16 4.5
6160 8e3 »09 15 4ol 8.5 le1 48 21 Teb6
6810 8.8 47 12 34 Tel 1.6 33 21 8.0
18900 7.8 2h 14 2.8 3.2 o8 oty 13 4.0
4580 e & 04 16 bots 5.8 9 54 19 6e 8
3200 6e3 o34 18 ol Tek 1e2 47 26 10
28400 be b .08 10 2.7 3.2 1.6 30 12 5e 6
- 548 .08 16 3.5 beb 1e6 49 18 Bel
4e5 +08 17 3.8 Se7 2.0 52 20 Se 6
- 4e ? «00 19 4e2 Tel 1le6 53 22 Qb
S5e 6 s 00 20 5a1 8.3 1.6 &0 24 11
- 502 #01 18 bel Se7 le2 46 25 7.8
- Tel #05 12 3,3 5¢7 2.0 39 15 T 0
- Te3 « 04 15 3.6 543 l.2 39 21 6e 6
- 6e3 » 04 18 3,2 67 1.6 49 21 Bs 4
- 5.5 »02 20 4ol 8.0 leb 52 28 13
4ol «04 21 4e5 8.0 1.6 52 3z 12
Sel «00 17 3.6 640 16 42 24 9.1
4e2 00 21 4e5 8.5 243 52 35 12
- 4e 8 «02 23 4ol 12 2.7 53 39 13
- 5.8 #00 24 53 13 3.1 52 Lad 14
6s1 «00 26 45 13 3.1 58 45 18
- 4eB 02 25 Seb 16 39 62 4z 23
3.5 02 32 5¢3 19 4e3 72 54 28
59 #01 36 5¢3 17 47 51 85 17
- 3.2 «00 33 55 15 3.9 67 66 21
TIME
WTDs AVGe - 5e & #53 22 4e5 9 245 52 3s 13
ANALYSIS OF ADCITICNAL SAMPLES
APRs

Olass 5400 Te9 18 13 3.0 4ol 1.2 40 13 3e4



JAMES RIVER BASIN 43
02037500 JAMES RIVER NEAR RICHMOND, VA.--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TQ SEPTEMBER 1968

01s- SPECT-
SOLVED NON- FIC
SOLIDS CAR- COND-
FLUG- PHOS= (RESI- HARD~ BONATE UCTANCE TEMP~
RIDE  NITRATE PHATE  DUE AT  NESS HARD-  (MICRO- PH  ERATURE  COLOR
(F) (NG3 ) (P4} 180 C) (CA,MG)  NESS NHOS) tOEG C)
.2 244 «G0 158 92 75 258 67 20 7
.2 1.1 «03 121 83 21 182 102 11 18
o2 .2 .04 99 87 13 173 7.6 6 45
«l 3.2 «03 133 T4 36 194 Tel 9 35
IS 2.4 .13 - 34 17 85 7.0 - 15
ol 3.0 «01 86 57 18 148 Tol a 20
.2 2.0 .00 87 43 16 120 7.1 3 21
o0 L7 el7 a7 47 11 110 Te3 3 4“0
3 2.0 «08 88 58 14 142 Te5 3 42
ol 2.2 «09 106 62 23 163 Ts2 4 10
oz 2.0 «03 57 36 11 9% 68 9 25
0 le5 +ClL 85 54 14 134 Tab - 3
N 1.3 .01 9% so 16 158 T4 7
21=30 «0 2.0 «G0 9% 64 21 158 Tel - 5
MAY
a1-C4 »3 1.9 «00 112 71 22 168 Ta8 - 5
15-20 .2 3.2 «00 101 62 24 167 o5 10
21-31 o3 2.2 «02 80 43 11 109 Te2 10
JUNE
D1-10 ol 2.4 01 89 52 20 123 Tet 1¢
11-20 o2 2.9 «01 98 58 18 151 75 12
21-30 .2 2.2 .c0 115 58 25 202 Te6 - 12
JUuLY
Q1-06 .l 2.4 .03 120 72 29 206 7.2 - 12
07-09 2 1.9 .02 96 58 24 1é6 Te2 10
10-20 o0 o6 «00 116 72 29 202 Tot - 10
21-31 .2 1.6 «00 126 76 32 202 Te2 -- 12
AUGe
c1-~10 o2 2.7 .01 137 81 38 238 TS 12
11-20 o2 1.8 +08 150 83 36 246 Te6 15
21-31 .2 1le6 «GO 165 84 34 269 Te5 bd 8
SEPT.
ol-10 .2 .8 .07 193 102 44 319 T8 - 10
11-20 o2 le6 002 200 111 69 315 154 - 15
21-30 o2 1.8 o11 191 106 51 312 Teb - 1c
TIME
WID. AVGe .2 1.9 .52 125 72 30 202 T4 - -
ANALYSIS OF ADDITIONAL SAMPLES
APR, -
01:.. el 1.8 o l4 71 46 13 122 Tete 15
SPECIFIC CONDUCTANCE (MICROMHDS AT 25°C), APRIL TO SEPTEMBER 1968
May JUNE JuLy AUGUST SEPTEMBER DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
157 120 198 270 280 150 168 193 2718 311
172 121 190 275 278 - 168 197 265 308
173 121 188 278 325 148 195 210 255 309
171 123 230 262 325 124 198 212 255 309
- 123 228 262 323 123 194 2640 260 308
123 200 204 321 123 197 200 282 308
123 170 188 323 125 205 194 286 310
125 163 204 320 123 206 195 285 317
- 125 165 220 350 120 207 193 267 318
- 123 187 218 348 1264 210 18l 268 312
- 126 180 222 360 88 204 181 267 310
- 126 195 225 312 a4 200 194 26T 315
- 125 205 226 310 82 204 195 260 317
- 146 211 224 309 82 - 232 260 -
144 146 213 245 309
147 144 216 248 310 - 158 199 251 315
—-— 164 213 280 311
TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968
L AVER-
1 2 3 4« 5 6 7 8 91011 12 13 164 15 16 17 18 19 2) 21 22 23 24 25 26 27 28 29 3L 31 AGE
- - - 41820 20 16 21 —- 18 == 19 15 15 i5 -= 15
1515 14 14 16 = 16 16 11 12 — 13 11 — 15 44 20 A8 18 20 20 1S 1o 1519 19 23 18 19 13 19 -
MAY. . 15 15 16 16 — 27 -— 28 28 27 26 3) -— 25

JUNE....: 20 20 22 26 24 264 26 25 25 24 26 25 25 25 25 25 26 26 28 26 24 24 25

28 29 29 28 26 25 27
27 27 26 26 25 25 25 26 26 26 26 26 27 28 28 28 29 29 30 3C 29 33 30
27 27 27 28 29 28 28 28 28 25 27 28 26 2T 25 30 28 3) 33 30 35 35 35 28 27 26 25 25

25 25 26 26 27 26 24 25 25 25 25 24 24 24 25 24 24 24 23 23 22 22 23 23 24 24 24 24 -- 24




44 JAMES RIVER BASIN

02038850 HOLIDAY CREEK NEAR ANDERSONVILLE, Va.
(Hydrologic bench-mark station)

from
LOCATION.--Lat 37°24'55", long 78°38'10", Buckingham County, at gaging station on right bank 350 ft downstream
bridge on State Highv’my 614, 1.0 nilé upstream from llolidly Lake, and 5.2 miles southwest of Andersonville.

DRAINAGE AREA, --8,53 sq mi,
PERIOD OF RECORD.--Chemical analyses: March 1967 to September 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITERs, WATER YEAR OCTOBER 1967 TO SEPTEMBER 196B

OIS~ MAG- PO~

bC1s- SOLVED CAL- NE- TAS= BICAR- CHLO-

CHARGE SILICA IRCN CIum STuM SOD Tum™ STum BONATE SULFATE RIDE

DATE (CFS) (sio2) (FEY cay (MG} (NA) K tHCO3} (504} tcL)
2.8 14 «06 3.8 1.8 2.3 o5 17 2.6 3.1
3.3 13 38 2.1 le1 22 5 16 32 2.3
5¢5 11 «Co 2.9 1.3 2,0 3 13 3.6 2.9
55 9 «38 2.4 o7 2.3 s 15 1.8 1.8
600 9.5 71 l.8 le3 2.1 b 16 2.2 1.7
26 602 16 2.2 1.0 1.4 -8 6 6e2 1.8
15 12 21 4.0 l.2 245 3 22 1e4 le4
leé4 11 39 a2 1.1 3.0 B 22 2.2 2.0
68 12 36 3.2 1.4 2.8 .8 21 le4 le4

D15~ SPECI-
SOLVEO NON- FIC
SDLIOS CAR= CONO-
FLUC- PHOS - (RESI- HARD- BONATE UCTANCE TEMP~
RIDE NITRATE PHATE DUE AT NESS HARD- (MICRO- PH ERATURE COLOR
OATE (F}y (NO3} (PO&) 180 €3 (CAyMG)  NESS MHDS} (DEG C)

ol 5 «00 30 17 3 35 be & 11 4C

0 5 <00 39 10 o 32 bet 4 25

0 .6 201 25 12 1 31 bale 4 12
0 ot «00 37 9 ] 30 7.0 12 3%
«0 B .02 26 10 ¢ 32 6.9 15 50
.2 9 «00 41 10 5 26 6al 10 35

-0 o7 «05 43 15 c 43 7.1 24 25

0 5 «00 3s 15 [ 43 Ten 24 3c

ol 3 «08 45 14 Q 41 Te2 19 35

CHOWAN RIVER BASIN
02050160 CHOWAN RIVER NEAR EURE, N.C.

LOCATION, --Lat 36°31'09", long 76°54'13", Gates County, water-quality recorder at Gatlington Landing, 1.8 miles
downstream from Somerton Creek, and 6.3 miles northwest of Bure.
DRAINAGE AREA.--2,550 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1968,
Water temperatures: October 1967 to August 1968.
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTDBER 1967 TO SEPTEMBER 1968
DIS- MAG- PO—
SOLVED CAL~ NE- TAS- BICAR- CAR- CHLO-
SILICA IRON CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE
TIME (s1o2) (FE) ca) (MG) (NA)Y ) (HCcD3) (co3) (so4) ({4 8]
1030 7.0 0.07 6.6 1.6 8.0 6.1 27 [ 6. 14
1030 - - - - - - - - -— -
DIS- DIS- SPECI-
SOLVED SOLVED NON- SODIUM FIC
ORTHO SOLIDS SOLIDS CAR- AD- CON-
FLUO- PHOS- (RESI- (TONS HARD- BONATE SORP-  DUCTANCE
RIDE NITRATE PHATE DUE AT PER NESS HARD— TION (MICRO-
DATE {F) (NO3) {PO&) 180°C) AC-FT) (CA,MG) NESS RATIO MHOS) PH COLOR
0.2 79 0.11 23 1 0.7 105 6.4 50
24000 - - s = = - — e B.2 hitg
METHY-
LENE
ALKA- BLUE TEM-
LINITY ACTIVE DIs— PERA-
AS SUB- SOLVED TURE
DATE CACO3 STANCE OXYGEN {(DEG-C)
SEPT.
240, 22 0.08 - 24
4

2440 A -— -
A FIELD DETERMINATION.

T.2



CHOWAN RIVER BASIN

02050160 CHOWAN RIVER NEAR EURE, N.C.--Continued *
Dc:::lelc CONDUCTANCE (MICROMHOS AT 25°C}, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
K
AN NOVEMRER DFCEMRER JANUARY FEBRUARY MARCH
o HUM MOXTMUM  MINIMUM  MAXIMUM  MINIMUM  MAXIWUK  MINTNUM  MAXTMUM  MINTMIN  MAXTWUM  MINIMUM
- - 140 135 330 160 - - 200 180 300 170
140 i30 340 320 - - 190 170 240 150
- -- 135 1 - b
= : 125 ia 30 383 = 148 148 e 99
- - 120 1o 150 240 -~ 150 140 e 1
110 100 130 120 570 240 - n ; 1o
1o 100 125 120 550 450 - 1a 44 200 160
110 105 130 120 550 470 — 200 the %00 4
105 20 130 130 500 200 200 Lao 300 220
90 0 z - 300 220
8 140 130 300 220 - - 210 180 230 190
105 85 140 135 280 -
67 67 145 135 400 }ZZ - = 200 180 200 170
120 110 140 130 500 210 - = 5o 190 170 130
120 115 140 135 360 210 - 200 160 180 130
175 115 140 140 300 190 - 170 180 180 120
130 110 1645 140 340 200 . - 210 145
125 110 150 140 470 140 = = e 150
115 85 150 145 590 420 - - s 130
120 100 155 145 280 430 - 1% 1%
130 120 - - ; = 40
760 350 - -- -- - 150 130
i30 125 - - 70 -
135 130 - o 240 g:g - - - - 130 120
135 130 - - 470 S0 o -~ - == 120 110
140 130 - - 250 &0 = 260 1o 100
135 130 - - 510 150 - . 3-5,0 140 110
130 125 - - 250 200 - o 140 res
135 130 - - 270 210 - - 150 10 150
140 130 165 160 - - - - oo 180 170
140 130 170 160 _— - - 300 180 170
140 135 170 160 — - o 300 180 160
140 1 - - o o - 150
30 - 200 190 -— 150 1e0
122 112 - - 430 250 —-— - - 18
OO L LU - S, JUNE JuLy AUGUST ssp::mn *
N MAXIMUM >
Ty 1ny ! 1uy T nlufrgn MAXINOM | MINIMUM  MAXTMUM  MINTHUM  MAXLWUM W ININUN
140 130 170 160 170 140 90 s = iy = .
160 140 170 160 160 130 90 86 - -
160 150 170 160 170 130 92 90 -- :
160 140 160 160 180 130 100 %0 . =
150 140 160 150 190 160 104 9% - -
170 160 160 150 200 170 108 9% - - = =
170 170 160 150 190 130 108 104 - - — -
170 160 160 160 140 130 108 104 - -
180 170 160 160 150 130 112 104 - - - -
170 160 160 160 140 130 — - --
180 170 170 160 130 130 _— - - = =
180 160 — — 140 130 - - - - =
180 150 - 160 40 - - - =
170 150 - - 170 }so - - = =z =z
170 150 - - 170 160 - = - P -
170 160 - - 160 150 - _— - -— -
170 160 - - 150 150 - - — _ -
170 160 - et 160 140 - - - - -
160 150 120 120 140 110 66 L0 - - -
160 150 130 120 140 110 68 66 -
170 160 140 140 150 140 70 66 -
170 170 140 140 160 150 76 70 - - -
180 170 150 150 160 140 78 72 - -- = --
170 160 150 150 140 90 162 - - - 192 98
170 160 160 160 100 90 126 74 -- -
170 150 160 150 - - 76 72 - - 9] %
170 170 160 150 -- 145 74 - 262 100
170 160 160 140 - 12 72 - 200 a8
170 160 150 130 -— 188 76 - 242 104
- -- 160 140 - - 292 44 - - - -
AVERAGE 167 157 156 149 157 135 - - - - - -
TEMPERATURE (°C) OF WATER, OCTOBER 1967 TD AUGUST 1968
Day AVER-
MONTH L 2 3 4 5 & T 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGF
QCTOBER
MAXIMUM == —= == == —— 21 21 20 21 21 21 ~- 19 19 19 19 19 19 18 18 18 17 17 17 18 17 17 16 16 16 15 18
MINIMUM —= —= == —— == 21 20 20 20 20 19 -- 19 18 18 18 19 18 18 17 17 17 16 16 17 16 16 16 15 14 14 18
NOVEMBER
MAXIMUM 16 16 16 16 15 14 13 13 12 12 12 12 12 12 12 10 10 10 10 == == ==~ == == == == == 8 9 8 -= -
MINIMUM 19 15 15 15 16 13 12 12 11 11 11 11 12 1111 9 8 9 9 —= == =~ == — == == == 8 7 T -= --
OECEMBER
MAXI VUM 7 8 7 7 7 7 7 7 1778 99 9 8 7 7 88898 76 64 44 4 & 7
MINIMUM 7 6 T 7 7 6 6 1 7 6 7 7 8 8 B 7 6 6 7 7 7 8 7 6 4 4 3 3 3 3 3 6
JANUARY
MAXIMUM 4 3 3 4 3 3 3 2 1 L 0 0 1 1 2 2 2 32 2 22333222334 2
MINIMOM 3 3 3 3 3 3 2 1 1000 L1 11000112232222223 2
FESRUARY
MAXIMUM 5 6 7 7 7 8 7 6 6 6 5 4 & 4 —— == == === —= —— =~ &4 3 4 & 4 4 -
MINIMUM 4 5 65 6 6 6 & 5 & & & 3 3 3 == == o= == == — == == 3 3 2 3 2 3 --
MARCH
MAXIMUM & 6 & & 6 7 7 8 9 91110 10 11 11 10 9 9 10 11 13 14 14 15 13 13 13 14 14 16 16 10
MINIMUM 3 3 2 2 & 5 &6 6 7 8 9 91i 910 9 9 7 910 111313121212121313 1416 9
APRIL
MAXIMUM 16 16 16 17 16 16 16 17 17 17 17 17 17 17 17 17 18 17 18 18 18 17 18 17 17 18 18 18 17 1R —— 17
MINIMUM 16 15 16 16 15 14 14 15 16 16 17 16 16 16 16 15 16 16 16 16 17 17 17 17 17 17 17 1717 17 — 16
MAY

MAXIMUM 18 18 18 19 19 19 19 19 19 21 21 21 21 21 21 21 21 22 22 22 23 22 23 23 23 22 22 21 20 22 21 21
MINIMUM 17 16 L7 17 18 L7 17 17 18 18 19 20 20 20 20 20 21 21 21 20 19 21 22 22 22 22 21 20 19 19 19 19

- 23

MAXIMUM 20 20 20 21 22 22 22 23 23 23 23 24 24 2% 2% 24 24 23 23 24 24 23 264 25 24 26 -- —-
- 22

MINIMUM 19 19 19 19 20 20 21 22 22 23 23 23 23 23 23 23 23 23 22 22 23 23 23 23 23 24 == -~

MAXIMUM 27 30 29 30 35 28 28 28 28 30 28 29 29 28 28 28 28 27 27 27 27 27 27 28 28 28 28 28 28 28 28 28
MINIMUM 25 26 26 27 26 26 26 26 26 27 26 25 25 24 24 25 25 74 2§ 25 25 25 25 25 25 26 27 25 26 26 ?6 25

MAXIMUM 29 30 30 30 31 32 31 32 32 31 31 3l == == == — —— —-=
MINIMUM 26 26 28 28 28 28 28 29 28 28 30 28 == —-= == -= == ==




45 CHOWAN RIVER BASIN
02052000 MEHERRIN RIVER AT ENPORIA, VA,
LOCATION,--Lat 36°41'20", long 77°32'20", Greensville County, at gaging station on left bank at downstream side of
bridge on U.S, Highway 301 in hpari; and 2.1 miles upstz’-enl from Falling Bun.
DRAINAGE AREA.--749 sq mi.
PERIOD OF BECORD,--Chemical analyses: October 1967 to March 1968 (monthly), April to September 1868 (daily).
Water temperatures: April to September 1968,
EX --April to 1968:
Dissolved solids: Maximum, 85 mg/l Sept. 21-30; minimum, 57 mg/l June 11-20.
Hardness: Maximum, 32 mg/l Aug. 1-10, Sept. 21-30; minimum, 22 mg/1 Apr, 1-10, Junme 1-10, 11-20.
Specific conductance: Maximum daily, 153 micromhos Sept. 39; minimum daily, 48 micromhos May 29,
Water temperatures: Maximum, 30.0°C Aug. 33, 25.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS= MAG- PO-

DIS- SOLVED CAL- NE- TAS- BICAR- CHLO=
CHARGE SILICA TRON CIUN SIUM SODIUM Stum BONATE  SULFATE RIDE
(CFS) (s102) {FE) (caA) [£.[:3) (LT (1] (HCO3} (S04} ({418

79 16 »11 6.6 2.2 5.8 1.8 38 2.0 5.0

T4 17 o7 6ol 246 5.8 2.2 40 1.8 3.9

98 16 91 10 1.5 69 2.7 &4 2.0 Te5
653 17 obl 5.1 2.6 Se6 1.8 31 3.0 445
874 16 .09 4.9 2.2 Sets 240 28 bots 3.9
486 15 ol6 409 2e3 4e9 1.2 22 6e 563
448 14 «06 3.6 .9 5.1 1.6 20 7.0 5S4
386 16 .10 4e8 2.7 642 1.2 28 Ta2 6al
235 15 7 Se2 2.2 5. 6 9 3n 5.8 5.7
401 12 «38 4e 8 2,0 5.5 le2 28 5.2 542

2040 10 «06 3.8 1.8 4e 6 1.6 17 6e6 4e9
- 14 24 5.6 2.1 4e6 l.6 34 3.0 3.6
- 14 »28 5.2 2e 6 4. 8 leé 32 be2 3.9
- 15 09 5e8 2.2 53 le6 33 Set 5.0
- 14 .13 6,0 2.7 5¢3 la2 34 S5et bet
- 13 «09 5.6 3,0 5.5 le6 38 244 563
- 13 +05 6e2 24 408 la6 34 S Gt
- 12 «09 Se6 1.9 4ol la6 24 5.8 4o b

- 13 «07 5.8 1e8 3e4 1.6 24 Te2 3.5

- 14 «01 6ot 2.7 4ot 1.6 30 6o & 3.1

- 14 12 6.0 3e 4 5.0 2.0 41 3.0 304
- 13 «06 Tet 2.3 “e8 1.6 36 3.2 bt
349 - S 15 1.9 4a8 2.0 35 19 Te8
- 13 «C3 8.0 la7 5.0 2.0 36 bats 4e8

- 14 al4 T8 3e2 545 243 43 5.8 4e2

- 14 08 Te8 2.7 5.3 2.3 42 6e0 4e5
- 13 04 6e8 2.7 6.9 2.3 39 Tate 5eb

- 12 «06 Te2 2.6 6e2 361 40 3.4 be T

- 11 «05 9.2 1.6 Tab 31 44 2.6 8.0
21-30 - 11 + 04 Be & 2.6 9.6 el 49 1.8 Te?

TIME
WTDe AVGe - 13 «59 6e7 2e 4 5¢5 2,0 36 428 429
DIS- SPECI-
SOLVED NON- FIC
soLIDS CAR= COND-
PHOS= {RESI- HARD=- BDNATE UCTANCE TEMP-
NITRATE PHATE DUE AT NESS HARD- {MICRO~ PH ERATURE COLOR
(NO3 Y (PD4) 180 C)  (CAsmG) NESS MHOS) {DEG C)

b «03 57 26 ] 77 bab 18 15

o4 04 62 26 o 79 7.0 10 22

sl «20 54 31 o 86 Te2 & 25

o4 «D3 65 24 M T Te2 & 50

.7 .02 5 21 o 68 6e7 - 30

.7 + 04 44 22 4 65 6aT 1 &4

1.1 «00 60 17 1 62 6e 8 4 50

1.0 18 71 23 [} 63 Te0 3 23

.8 «05 61 22 c 72 Te3 2 45

.2 »10 63 20 e 68 Tal & 38

o8 el 54 17 3 56 6e6 9 50

b =06 b6 22 o 69 Tel - kL

.5 «02 59 24 o T2 Tal -— 25

ot «00 62 24 [ mn 7.0 - 22

b «00 T4 26 Q0 T2 Ta3 - 22

4 «01 66 26 [ 76 Teb - 15

-8 «C3 7 26 o s Te2 - 35

8 «0% T1 22 2 61 Tel - 45

i.8 ] 57 22 2 64 Te3 - 50

1] #Co 58 27 F4 mn Te0 - 40

b «01 T 29 ] 86 7.0 - 25

1le G «00 62 28 [} 80 T.0 - 28

il «00 - 6 18 126 649 - -

9 «GC &9 27 o 81 7.0 - 25

1,3 «00 70 32 o 93 Te3 - 15

o7 »01 66 3 o 92 Te3 - 30

1.1 «Cs 73 28 o 95 7.0 - 10

1.9 #02 72 28 [ 100 Tel - 15

1.8 «08 71 30 0 106 Tl - 20

2.1 18 85 32 ¢ 118 7.3 - 17

-TIME

WTDa AVGe sl 9 53 68 27 ¢ 8z 7.1 - -—



SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR APRIL TO SEPTEMBER 1968

CHOWAN RIVER BASIN
02052000 MERERRIN RIVER AT EMPORIA, VA,--Continued

DAY APRIL  MAY JUNE JULY  AUGUST  SEPTEMBER DAY  APRIL
67 70 57 7 90 107 71
68 71 62 78 88 98 17
67 72 63 80 S0 92 73
67 73 65 a1 89 93 73
67 T2 55 89 92 98 73
68 72 57 91 3 98 76
10 T 60 87 98 100 17
11 13 62 sz 95 104 76
73 T3 64 92 100 110 70
15 T4 66 S0 95 104 67
5 80 68 87 94 107 &4
14 13 57 93 95 110 66
71 7 55 87 93 116 69
68 17 62 82 S0 115 -
69 76 64 79 90 110
T2 76 67 83 91 102 70
hés T4 64 69 87 100
TEMPERATURE (°C) OF WATER, APRIL
DAY
12 3 4 5 6 7 8 910111213 14 15 16 17 18 19 20
.o 20 15 13 15 16 14 15 15 18 16 15 19 14 20 16 14 15 14 17 18
. 15 15 17 18 18 18 16 17 17 1% 19 19 21 19 1% 20 20 19 19 19
17 19 17 18 18 18 20 20 20 19 19 20 18 19 18 19 21 19 20 -~
. 28 27 25 24 23 24 25 26 27 27 25 27 23 27 28 27 27 28 28 25
AUGUSTe e v 28 29 29 27 27 23 28 28 26 28 26 26 26 29 28 28 28 28 28 27
SEPTEMBER 23 27 28 28 28 27 24 26 25 ~— 21 -- 25 25 26 24 25 24 2Z 24

ROANOKE RIVER BASIN

MAY

21 22

18 19
20 18
22 21
26 29
29 29
20 25

23

17
21
24
27
30

JUNE

TO SEPTEMBER 1968

17 16
20 20

27 29
29 30

20- 23 24

02060500 ROANOKE (STAUNTON) RIVER AT ALTAVISTA, VA,

15
i8
23
28
27
25

JuLy

AUGUST

30 31

15 -
19 17

27 28
25 24
18 -

4T

SEPTEMBER

LOCATION, - -Lat 37°06'16, long 79°17'44, Campbell County, at gaging station om right bank 12 ft upstream from bridge
on U,.8., Highway 29, 0,3 mile south of Altavista, 0,3 mile downstream from Sycamore Creek, 3.5 miles upstream
from Big Otter River, and at mile 286,5.

DRAINAGE AREA.--1,802 sq mi,

PERIOD OF RECORD, --Chemical analyses:
to March 1968 (monthly), April to September 1968 (daily).
Water temperatures: October 1950 to September 1951, February 1953 to September 1956, April to September 1868,
Sediment records:

February 1953 to September 1956,

EXTREMES, - -1967-68:

Dissolved solids:

Hardness:

Specific conductance:

Water temperatures:

Period of record:
Dissolved solids (1950-51, April to September 1968):
Apr, 1-10, 1!

9!
Hardness (1950-51

» April to

Maximum, 28,0°C Aug. 8, 17, 18,

Maximum, 120 mg/l Aug. 1-10; minimum, 85 mg/1 Apr., 11.20,
Maximum, 94 mg/1 Sept, 1-10; minimum, 56 mg/1 Apr, 1-.10,
Maximum daily, 250 micromhos Aug, 7, 23; minimum daily, 106 micromhos May 22.24,

October 1850 to September 1951, October 1955 to September 1956, October 1967

Maximum, 150 mg/i Sept, 21-30, 1951; minimum, 70 mg/1

1950, Apr, 1-10, 1951,

Specific conductance:

Water temperatures:

P

1968):

94 mg/l Sept, 1-10, 1968; minimum, 44 mg/1 Dec.

1-10,

Maximum daily, 388 micromhos Aug, 19, 1954; minimum daily, 54 micromhos Aug. 18, 1955,

Maximum, 30.0°C Aug. 10, 1951; minimum, freezing point on many days during winter periods,

CHEMICAL ANALYSES, IN MILLIGRAMS PER LITER,
DIS-

DATE
0CTe
LETTY
NOVe
08see
27eaa

TIME
WTDe AVGe

01s-

CHARGE

{EFS)

372

SILICA
(s102)

8.7

Te9
648

10

10
12

10

Yot
9e 8
945
6e2
Te2
6et
Tet
4o b
3e7
3.1
4al
4e5
5.2
5¢9
4.0
4e5

5.3
4.9

SOLVED
1RON
(FE)

.02

«05
G5

«C3

.02
06

ol4
11
«00
o 11
«C0
o11
« 04
«00
<05
«00
«C0
«00
«00
«C0
<01
« 0L
04

«C0

»51

CaL-
CIiumM
(cA)

14

18
17

9.0

11
8a2

12

12
Be 6
e &

L&
15
14

17
18
15

18
17
20

19
19
20

20
18
20

19

19
20

18

NI

WATER YEAR OCTOBER 1967 TO SEPTEMSBER 1968

G-

[

Sium
MG}

5

6
3

.3

.8
.6

et

4

3

4e 6

5

4
3
3,

&
6,
5

3,

.l

o C
«0
o3
7
3
-7

.2

6a 6
5¢3

]
6,

3
3

6e4

Te0
T+0
5.7

643

548

602
6e b
6a2

SODIUM
(NA}

12

24
1c

18

29
18

24

36
12
18

4e6
SeC
6eC

640
640
5.5

6.9
6a?
602
6e0
Tel
Te6
9eb
Te8
8e7
Tet

8.0

Tt

BICAR-
BONATE
(HCO3)

78

97
83

68

97
38

77

106
38
65

62
70
69

71
75
&6

8c
76
82

83
86
86

88
82
70

84

85
89

78

SULFATE

(504}

14

13
Get

13

10
10

13
14
11
Batk
9.0
"
11
9.8
9 b
12
13
1t
13
17
13
12

12

CHLD=-
RIDE
1w

6.9

12
642

3.8

12
5.5

14
63
5.0
8.8
7.0
7.7
8eT
Be 5
7e3
10
8.8
%l
GeB
9. &
Ge3
Bal
11
E

8e0
8.8

Ba8



ROANOKE RIVER BASIN
02060500 ROANOKE (STAUNTON) RIVER AT ALTAVISTA, VA,~--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCYOBER 1967 TD SEPTEMBER 1968

DIS- SPECT-
SOLVED NON= FIC
SOLIDS CAR= COND-
FLUO~ PHCS = {RESI= HARD- BONATE UCTANCE TEMP~
RIDE NITRATE  PHATE DUE AT  NESS HARD~  {MICRO~ PH ERATURE  COLDR
(F) (ND3} 1PO4) 180 C) (CA\MG) NESS MHOS) (DEG CO)
el 8 «00 107 58 ] 160 Te8 16 10
3 .6 +05 133 T2 C 250 9.1 1 10
.2 l.0 «G3 103 58 r 165 T.8 7 5
3 9 1l 99 36 o 144 Te6 7 45
.2 X 12 127 46 [ 194 T.8 4 2
ol 8 «10 99 40 g 140 8.9 3 20
o3 7 .20 136 113 0 205 9.3 ] 10
o2 0 w12 153 46 [} 225 9.7 4 8
o le4 l.6 75 38 7 104 TeT 8 25
o2 .8 06 99 37 ¢ 155 95 1n 30
0 «8 02 88 56 5 128 Tel 15
2 8 02 85 63 & 155 7.5 0
ol .9 -aGl 91 L1 3 145 Tet - 17
el 1.0 «00 93 &6 8 152 Te2 - 15
0 .9 «00 102 71 9 15¢ Tett - 5
ol le& #C1 96 58 o 144 Te6 - 28
el 1.1 «00 105 70 4 169 Te5 -- 3
o2 1.2 01 98 69 7 184 Te8 - 5
ol .8 01 105 76 9 198 Teb - 3
el 1.0 «01 106 76 B 196 Teb - 10
ol .8 «05 109 76 5 192 Ta7 - 10
sl 1.0 00 100 T4 “ 196 Teb - 5
D 1.5 32 120 75 3 205 Te6 - 8
el o7 «09 105 T4 & 185 7.6 - 10
el o5 05 118 T4 17 198 Teb - 7
ol .5 «10 108 94 24 178 Ta6 - 8
.2 X3 «CO 100 76 & 183 Teb - 5
.1 3 »05 111 T4 2 19¢ Te9 - 3
ol .9 *55 103 70 T 175 Teb - -

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR APRIL TD SEPTEMBER 1968

DAY  APRIL MaY JUNE  JULY  AUGUST  SEPTEMBER DAY  APRIL  MaY JUNE JULY  AUGUST  SEPTEMBER
Lee 122 142 164 192 198 175 1B.. 161 149 198 200 188 185
2.0 123 152 168 158 200 178 163 155 218 193 188 184
3. 128 155 168 195 197 178 165 156 210 193 187 184
L3N 121 153 168 158 197 179 160 155 211 196 187 210
Sue 129 155 170 196 195 176 161 106 198 193 190 212
6ue 128 152 170 198 197 170 160 106 200 191 250 189
Tee 129 152 170 157 250 179 146 106 204 196 222 186
8., 129 152 171 196 245 182 160 152 195 190 189 184
9ee 138 152 171 198 202 180 127 152 193 203 189 182

10.. 140 153 172 195 165 182 146 150 193 197 188 183

11.. 142 151 173 193 155 178 134 150 194 201 193 184

12.. 141 151 172 193 195 178 123 169 195 197 195 184

13.. 152 150 165 195 180 184 139 168 19 200 192 184

l4.. 154 149 167 162 180 18 - 172 - 195 1se -

154, 153 148 lee 195 190 183

164 157 148 168 198 197 184 142 148 183 190 196 183

17.. 159 149 204 194 190 186

YEMPERATURE (°C) OF WATER, WATER YEAR APRIL TO SEPTEMBER 1968
oA AVER-
L 2 3 4 5 6 7 B 5 1C 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

12 14 19 13 13 11 13 13 14 12 12 13 13 13 13 13 14 15 15 15 15 15 14 15 15 15 15 14 14 14 —= 13
15 15 15 15 15 16 16 17 17 17 17 17 17 17 17 17 17 17 17 16 16 17 16 16 16 16 15 15 17 17 18 16
19 19 19 25 2uv 20 2o 20 2C 19 20 20 20 20 20 20 20 20 19 19 19 22 22 22 23 23 24 24 24 24 = 2V

JULYeoaas 23 23 24 23 23 21 22 22 23 21 22 22 23 22 22 22 21 24 22 24 2% 22 24 24 24 22 23 24 22 24 23 2¢
AUGUST.ss 24 24 24 22 23 24 23 2B 23 24 21 23 23 23 24 23 28 28 23 23 23 24 24 24 23 21 21 21 2G 23 24 23
SEPTEMBER 22 22 22 22 22 22 23 23 22 22 21 22 22 22 22 22 22 22 21 21 23 23 21 21 21 21 20 22 22 21 -- 41




ROANOKE RIVER BASIN 49
02066000 ROANOKE (STAUNTON) RIVER AT RANDOLPH, VA,

LOCATION,--Lat 36°54'54, long 78°44'28, Balifax County, at gaging station on right hank 14 ft downstream from
bridge on State Highway 746, 2.8 miles northwest of Randolph, Charlotte County, 3.6 miles upstream from Roanoke
Creek, and at mile 227.3, sadinent samples collected from hridge.

DRAINAGE AREA,--3,000 sq mi, approximately,

PERIOD OF RECORD,--Chemical analyses: April 1929 to March 1930, October 1950 to September 1856, October 1967 to-
March 1968 (monthly), April to September 1968 (daily),
Water temperatures: October 1950 to September 1956, April to September 1968,
Sediment records: January 1954 to September 1968,

EXTREMES, --1967-68:
Dissolved solids (April to September): Maximum, 108 mg/l Sept,1-10, 21-30; minimum, 75 mg/1 Apr. 1-10.
Hardness (April to Septemher): Maximum, 75 mg/1 Sept, 21-30; mi,ni.nun, 44 mg/1 Apr. 1-10,
Specific (April to P ): daily, 205 micromhos Sept, 7; minimum daily, 94 micromhos
Apr. 2.
Water temperatures (April to September): Maximum, 35,0°C Aug, 1!
Sediment loads: Maximum daily, 4,450 tens, May 28; minimum dluy, “3 tons Sept, 30,

Period of record:
Dissolved solids: Maximum, 108 mg/1 Sept. 11¢_ 2130; minimum, 75 mg/1 Apr. 110,

Dissolved solids: Inximl, 108 /1 Sept, 1- 10, 21-30; minimum, 75 mg/l Apr. 1-10,

Hardness (April to S 1968 5 mg/1 Sept, 21- 80- minimum, 44 mg/1 Apr, 1.1

Specific contuctance (April to Sthember 1968)- Maximum daily, 205 micromhos Sept, 7; minimu- daily, 94 micro-~
mhos Apr.

Water tempnntures (April to 1968): 35,0°C Aug. 15.

Sediment concentrations (1954-57) Maximum daily, 2,080 mg/l1 May 20, 1957; minimum daily, 6 mg/l Dec, 28-31,

1865,
Sediment loads (1954-57): Maximum daily, 71,500 tons Mar, 2, 1954} minimum daily, 3 tons Sept. 30, 1988,

.--Sediment samples collected daily from January 1954 to June 1957, at approximately ten-day intervals and
during flood stages from July 1957 to September 1963, and weekly and during flood stages from October to
September 1968,

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR DCTORER 1967 TN SEPTEMBER 1968

DIS- HAG~ PO-

ols- SOLVED CAL- NE~ Tas- BICAR- CHLD-

CHARGE  SILICA IRON CIuM STUM SODIUM SIumM BONATE SULFATE  RIDE

{CFs) (s102) (FE) tca) 1HG) (NA) (3] (HCO3)  (S06) [T4%]
525 8e4 <09 13 45 641 2.2 61 8.6 6u1
525 9.4 o1 14 5.6 7ol 2.0 71 8.0 6a1
595 9.2 .11 16 5.1 8.7 240 34 9.2 %1
5130 9,1 «Cl 7.9 2.2 40 2.2 29 9.4 5e1
3120 13 «00 (X3 3.0 5.0 let 32 6.2 40
1770 12 .15 Te7 2.6 4e8 1.3 32 646 3.4
695 8.7 .26 1 4ot 645 1.3 58 8.6 6,0
838 648 o11 12 40l 6.4 1.6 60 604 6.7
8910 845 «03 640 2.6 48 1.2 26 7.8 3.5
4680 6.8 «02 12 47 640 2.0 59 9.0 6u4
- 843 <00 11 4e0 543 55 646 5.5
- Te6 «09 11 406 6ot 60 8.0 7.1
- 6e6 .07 1 b Tel 63 7.6 Ted
7.0 «00 12 5.6 743 64 12 7.5
7.0 «00 16 5.8 Te6 70 7.0 8.8
- Ted +02 13 4.9 Tes 2.3 63 11 7.7
- 602 «02 16 5.3 7.8 2.3 66 9.8 9.3
- 7.9 +01 13 4ot 7.8 2.3 63 9.6 77
- 7ol «00 15 57 8.5 2.3 72 1 8.0
649 «00 16 546 6a4 247 7 1 9.4
645 +00 16 5.5 Te6 243 72 12 9.1
- 606 «00 18 5.2 Te8 2.3 77 10 8.3
-~ 6el .00 20 3.8 7.8 2.3 76 13 9.0
- 6.8 +00 14 601 94 341 76 13 8.6
- 5.0 «01 17 6.0 11 2.3 80 17 9.3
- 4.8 «00 17 6e4 8a7 2.7 84 1 9.5
602 «01 18 601 8.7 2.7 87 11 8.7

409 «CO 23 405 9e4 EXS) 30 11 10

WTDs AVGe - 6e7T «51 15 542 Te8 204 70 11 842



50 ROANOKE RIVER BASIN
02066000 ROANOKE (STAUNTON) RIVER AT RANDOLPH, VA.--Continued
CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

DIS~ SPECI-
SOLVED NON- FIC
SaLIDS CAR= COND-
FLUC- PHOS= {RESI= HARD- BONATE UCTANCE TEMP-
RIOE NITRATE PHATE DUE AT NESS HARD=~ {MICRO- PH ERATURE COLOR
DATE (F) (NO3) (P04} 180 C} (CA,MG) NESS MHOS b (DEG C)
-1 1.2 «00 86 50 [ 126 7.3 18 18
a2 *b «03 83 57 [ 142 Te5 9 13
el .4 02 92 56 1 145 Tad 6 5
0 1.7 09 62 29 5 81 6e8 8 25
a1 9 oCé 48 29 3 77 T.1 2 19
sl 9 C7 66 30 % 7 T.0 4 33
.2 le1 00 78 46 [ 124 Te5 2 18
sl 3 «C5 85 48 o 126 Te5 3 15
2 1.2 «20 65 25 4 7L Tel 10 40
ol 8 «Cl 17 49 1 116 6.8 12 5
1 b «04 75 44 c 111 649 - 5
ol b «Cé 8a 48 [ 122 Te3 - 3
.0 3 »00 81 48 [} 129 Te3 - 3
o1l ) 00 86 S 1 135 Teb - 5
ol 2.0 17 94 58 1 148 TeT - 3
.1 1.0 #01 S0 52 [ 137 T.7 - 15
«3 -8 .02 93 56 2 143 T.6 - 15
ol 1.3 +C3 91 52 ] 139 Teb - 2
o0 .5 Cé 9% 60 1 167 Tat - 3
el 3 «C3 94 63 5 166 7«5 19
ol »8 01 96 62 4 172 Te5 3
ol o7 «0C 98 66 3 177 Tes - 5
el .7 «CO 99 b4 2 174 Te3 - 5
ol o3 «G0 93 60 [} 168 7.3 - 5
-1 3 «C1 107 63 2 184 Te5 - 5
el sl «06 1c8 7 o 193 Ted - 5
22 3 «00 104 70 o 188 Ta7 - 5
21-30 .2 3 «C1 108 75 1 188 8a1 - 5
TIME

WIDa AVGe ol .6 52 93 59 1 155 T.5 - -

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), APRIL TO SEPTEMBER 1968

DAY APRIL MAY JUNE JULY  AUGUST  SEPTEMBER DAY  APRIL MAY JUNE JULY  AUGUST  SEPTEMBER
107 124 130 169 173 194 126 165 128 192 170 177
94 121 129 182 168 195 120 154 144 177 144 177
101 126 129 150 187 190 122 151 150 163 172 183
114 128 138 170 160 178 118 151 155 180 142 181
113 130 139 167 160 177 117 154 157 176 177 189
it; 132 147 185 158 203 120 158 170 174 187 187
11; i«s 151 144 188 205 118 159 170 158 180 179
44 155 166 174 198 130 157 157 180 185 180
113 149 155 173 188 195 134 147 148 179 190 186
122 153 153 156 179 197 149 147 175 190 182 184
124 150 138 179 180 187 134 99 182 191 190 184
125 146 125 180 181 193 132 101 177 175 195 203
126 151 136 184 175 195 138 116 180 172 200 204
115 143 144 171 153 194 -- 118 -— 177 197 -
isz 142 152 170 161 200
4 141 152 168 168 2
10 1 12 les 1e8 12: 120 140 149 172 175 189

TEMPERATURE (°C) OF WATER, APRIL TO SEPTEMBER 1968

DAY
1 2 3 4« 5 6 7 8 % R
10 11 12 13 14 15 16 17 18 19 20 21 22 23 2« 25 26 27 28 29 3v 31 AGE
15 14 14 14 14 13 13 13 15 13 13 12 12 15 16 15 15 15
2 16 17 17 17 17 15 15 14 14 14 1 3 -
i; :_3, ;g {: ;g é? 15 15 15 15 18 15 19 19 17 18 17 18 18 17 16 16 17 17 18 15 18 16 1; l).T 17 ]‘.:
22 23 23 23 24 25 24 22 21 24 24 21 21 22 23 25 24 25 25 27 25 25 25 27 - 22

JULYssasa 28 27 26 24 23 25 26 25 24 25 24 23
23 24 25 26 26 24 22 24 25 25 25 26 26 25 25 25 24 24 25
SErTemsiR gf 53 22: §5 2; 26 26 26 25 26 26 26 24 29 35 25 26 27 27 27 27 26 25 24 26 25 23 22 21 19 §3 ;;
223 24 21 20 2¢ 23 21 20 19 18 23 23 19 20 20 19 19 -~ 19 13 20 20 20 19 18 18 -- 20




MEAN
DISCHARGE
DAY (CFS)
1 946
2 433
3 i11c
4 1220
5 1240
3 156C
7 1250
8 BL3
S 429
1< 877
11 1440
12 14350
i3 138C
14 1350
is 827
16 445
17 969
18 145C
19 1630
2u 153C
21 148C
22 BLC
23 466
24 970
25 1419
26 1480
27 1850
28 1620
23 BES
30 4935
31 161¢
TOTAL 34865
ME AN
DISCHARGE
.Oay (CFSY
1 168C
2 1340
3 2460
4 220C
5 2800
6 279u
7 1720
8 113¢
3 291t
v 2730
11 275¢C
12 2640
13 2810
14 6360
15 8860
16 8960
17 gu2¢
18 6830
13 531C
2¢ 415C
21 228C
22 183C
22 6364
24 5819
25 6770
26 6196
27 4350
28 231¢
2% 1656
30 24350
31 2860
TIaTAL 12450

ROANOKE RIVER BASIN
02088000 ROANOKE (STAUNTON) RIVER AT RANDOLPH, VA.--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TN SEPTEMBER 1968
(WHERE NO DAILY CONCENTRATIONS ARE REPORTED, LOADS ARE ESTIMATED.)

OCTOBER NIVEMBER DECEMBER
MEAN MEAN MEAN
SEDIMENT SEDIMENT SEOIMENT SEDIMENT SEDIMENT
CONCEN- LOAD MEAN CONCEN=~ LOAD ME AN CONCEN-
TRATICN {TONS DISCHARGF TRATION {TONS DISCHARGE TRATION
{MG/L) PER CAY) {CFS) (MG/L)Y PER DAY) (CFS) (MG/L)
- 51 1440 - 58 1370 -
- 23 1496 - 60 148C 15
- €0 145C -- 1d 1320 -
- 66 1500 15 61 1270 -
- 67 887 - 36 1880 -
- B4 50C - 20 1730 -
2v 68 191¢ - 41 1540 -~
- 22 1410 - 57 1440 -
- & 1410 - 57 139C 23
- 24 1s2¢ -- 58 1230 -
- 78 1410 15 57 3ger -
- 80 823 - 18 6570 -
-- T4 462 -— 10 4840 -
18 66 28 - 29 2750 -
- 22 149 57 2170 -
- 1c 137¢ - 55 190C 31
- 26 1352 - 55 1350 -
- 78 1340 14 51 773 -
- 88 768 —-— 17 12c0 -
- 86 426 - 9 1790 -
15 (3 503 - 2¢ 1650 -
- 22 1usc - 41 1640 -
- 10 15¢¢ - 57 395C 1eC
- 26 1340 - 51 283¢ -
- 76 1370 < 26 156C -
- 82 133¢ - 50 1irsn -
- 1c7 486 - 12 148C —-—
25 s 599 - 15 2430 -
- 36 1280 - 48 7070 -
- 13 1320 - sr 6260 -
- 41 - - - 2800 -
- 1661 33752 - 1227 74792 -

JANJARY FEBRUARY MARCH
MEAN VEAN MEAN
SEDIMENT SEQIMENT SEDIMENY SEDTMENT SEDIMENT
CONCEN- 104 MEAN CONCEN- LOA MEAN CONCEN-
TRATIGN (TONS DISCHARGE TRATION (TONS DISCHARGE TRATION
w6/ PER 0AY) (CFS} tMGsL) PER DAY} (CFS} (MG/L
- 181 2660 - 593 2.70 3c
-- 54 571 - 1000 2260 -
- 179 4720 62 828 1636 -
-- led 346C - 557 B74 -
- 204 157¢ - 170 151¢ -
27 203 1667 - 179 1760 -
- 70 1900 - 205 178¢C -
- 46 1639 - 176 180¢ -~
- n? 1810 - 174 1800 30
- 676 1587 - 171 111C -
- 678 863 - T 854 -
- 642 535 - 43 2360 -
9, 683 1220 - 132 6440 -
- 3u90 161¢C &C 174 8550 -
- 4300 155C - 167 537¢C -
-- 4350 149¢ - 161 391 4C
- 395 149¢C 41 161 3670 -
- 3320 852 - 69 7940
- 2580 525 - 43 R25C
-- 168C 1usC - 117 5433 -
- 616 152¢ - 123 5110 -
-- 454 150C - 122 4830 -
- 3350 2290 - 185 392¢ 2¢
- 3060 1420 - 17 2300 -
- 3560 as5 - 52 2470 -
- 3260 58 - 41 3920 -
- 176u 138¢ - 75 342C -
- 312 171y - 52 2920
178 1450 bad 78 2210 -
336 - - - 1990 4
- 386 - - - 1280 -
- 45015 51663 - 6235 163738 -

SEDIMENT
L0oanp
{TGNS

PFR DAY)

SEDIMENT
LOAD
(TONS

PER DAY)

168
183



ROANOKE RIVER BASIN
02066000 ROANOKE (STAUNTON) RIVER AT RANDOLPH, VA,--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APKIL MAY JUNE
MEAN MEAN
SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT SEDIMENT  SEDIMeNT
e hiv CONCLN- LOAD MEAN CONCEN- L oAl MEAN CONCEN- LOAD
UISuHARGE  TRATICN (TONS CISCHARGE TRATION {TONS DISCHARGE TRATION (TONS
LAy (LFS) (MG/L) PEX DAY) (CFS) (MG/L) PEK DAY) {CFS) (MG/L) PER DAY
1 1.eC - w6 2800 - 567 1780 20 96
< 1750 -- 163 2320 217 1650 - 89
3 238C - 248 2220 - 178 191C - 155
4 23e0 - 255 1300 20 103 1730 - 121
5 2440 - 264 1820 -- LT 1630 - 83
° 37e0 s2 534 2270 184 1510 - 102
7 3540 -- 382 2230 216 145¢ -- 738
> 1560 - 122 2270 184 1420 24 92
. 211 - 114 2270 153 1340 -- 83
o 2340 - 114 2210 -- °0 732 - 36
pe ELESd - 209 2150 12 70 1350 - 128
12 3i4 -- 254 2120 - 86 1700 -- 16l
13 2340 2 57 2330 161 1580 - 128
T4 117 - 28 2610 17¢ 1480 -- 140
s ane - 21 2580 - 174 1420 35 134
107¢ - To 2310 - 303 963 -- 03
B - 116 254C -- 246 575 - <3
1760 -- 71 2360 29 185 1340 - 145
iTec - 70 2240 - 151 1880 - 203
L738 ie 75 2229 -- 15¢ 162¢ -- 131
el 1Zot -- 52 2230 -- 120 1410 - 76
22 0 -- 67 2250 -- 153 1410 1o 3%
23 1350 -- 10 1820 98 979 -- 49
24 15¢¢ -- 32 1510 -- 3 450 - 12
23 1r2u -- 116 1579 22 117 831 -- 34
co 411C so8 1920 104 1300 - 70
.7 lost 1: 87 3330 8cs 1370 - 74
i 1250 s 6240 445¢ 1290 -- 87
s L7Cn -- 32 4950 608 1350 z5 91
g ERED -- 192 2530 175 c26 - 50
31 - - -- 2010 -- 109 - - -
TOTAL 61980 -- 5433 70180 -- 1055¢ 40440 - 2793
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT
MEAN CONCEN= LOAD MEAN CONCEN- LDAD MEAN CONCEN- LOAD
DISCHARGE TRATIDN (Tons OISCHARGE TRATICN (TONS DISCHARGE TRATION (TONS
DAY (CFS) MG/L) PER DAY) (CFS) {MG/LY PER DAY) (CFS) MG/L) PER DAY
1 4ut -- 11 45¢ - 18 845 - “6
2 760 - 41 1420 -- 95 3se - 14
3 1240 -- 84 228c 6c 360 Inc - 8
4 1316 - 88 121 - 163 634 - 26
5 969 - 52 635 57 98 1c6C - 57
6 53¢ 12 14 824 - 8e 139¢ - 56
7 126v -~ 68 1360 - 120 164¢ 25 111
& 882 - 2¢ 27c0 - 324 372 - 52
q 54 -- is 1280 - 138 359 - 9
w 1188 - 64 4T 22 29 664 - 21
11 124y - &7 777 - 52 112 -- 36
12 132¢ -- 53 454 -- 12 1140 - 37
13 1650 12 53 767 - 25 115¢ - 37
14 11léc -— 36 1230 - s2 113 1 21
15 b4 - 16 14l - 76 841 - 18
16 1040 -- 56 1470 -- se 270 -- s
17 1760 - 192 196C 40 212 638 -- 12
18 3552 - 872 1380 - 87 161¢ - 25
19 143C - 161 %52 - 18 101¢ - 25
20 1580 36 156 134C - 72 104¢ -- 25
21 1470 -- 72 1850 - 128 1C80 8 23
22 535 -- 29 2720 - 441 836 - 16
23 713 -- 39 535G -- 2170 270 - 4
24 924 - €2 ELIS ac Azl 616 - 12
25 457 -- 12 157¢ - 1e1 1o3c - 22
26 1540 -- 14 40 - 16 104C - 22
27 2030 38 28 679 -- 46 1c30 -- 19
28 1u3¢ -- 7C 1116 - 53 106¢ 3 17
23 450 13 16 11es -- 89 835 -~ 14
W 7ol - 53 112¢ -- s2 250 - 3
31 $u9 - 7e 111¢ 32 96 -- - -
TOTAL 34918 - 2865 43752 - 6336 25581 - 799

seee 706168
++ 120843

TOTAL DISCHARGE FOR YEAR (CFS=DAYS)........
TITAL LJAD FOR YEAR (TONS) ...




ROANCKE RIVER BASIN 53
02075500 DAN RIVER AT PACES, VA.

LOCATION,-~Lat 36°38'32", long 79°05'23", Halifax County, at gaging station on right bank 100 ft upstream from bridge
on State Highway 658, 0.5 mile southeast of Paces, 0.5 mile upstream from Big Toby Creek, 2.7 miles upstream from
Birch Creek, and at mile 36,0. Sediment samples collected from bridge.

DRAINAGE AREA, --2,550 sq mi, approximately,

PERIOD OF RECORD.--Chemical analyses: October 1955 ta August 1956,
Water temperatures: January 1954 to September 1956.
Sediment records: January 1954 to September 1968,

EXTREMES, --1967-68:
Sediment loads: Maximum daily, 34,760 tons March 14; minimum daily, 17 tons Sept. 3.

Period of record:
Sediment concentrations (1954-57): Maximum daily, 2,260 mg/l July 13, 1955, Sept. 18, 1957; minimum daily,
10 mg/1 Jan, 17, 1956,
Sediment loads: Maximum daily, 94,200 tons Sept, 18, 1957; minimum daily, 11 tons Sept. 23, 1956.
REMARKS, --Sediment samples collected daily from January 1954 to June 1957, at approximately ten-day intervals and
g:ring flood stages from July 1957 to September 1963, and weekly and during flood stages from October 1963 to
ptember 1968.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR DCTOBER 1967 TO SEPTEMBER 1968

Dis- MAG~ PO~
DIs- SOLVED  CAL- NE- TAS-  BICAR- CHLO-
CHARGE ~ SILICA TRON CIUM STyM SOD LUM SIUM BONATE SULFATE  RIDE
DATE 1CFS) {s102} {FE} tca) {MG) (NAY (x) {HCO3} (S04} ey
MARe
23000 2720 12 .10 4ot 2.1 8.7 16 30 Tet 6.8
DIS- SPECT=
SOLVED NON= FIC
SOLIDS CAR-  COND-
FLUD- PHCS ~ {RESI=  HARD- BONATE UCTANCE TEMP-
RIDE NETRATE  PHATE DUE AT  NESS HARD-  (MICRO- PH ERATURE  COLOR
DATE F) (NO3) (PO4) 180 C) (CA,MG)  NESS MHOS) (DEG C
MAR,
23400 o2 1.0 a7 63 20 ¢ 77 Te1 16 15
SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(WHERE NO DAILY CONCENTRATIONS ARE REPORTED, LOADS ARE ESTIMATED)
OCTIBER NOVEMBER DECEMBER
MEAN MEAN MEAN
SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT
MEAN CONCEN- LOAD MEAN CONCEN= LOAD MEAN CONCEN- LDAD
DISCHARGE TRATION (TONS DISCHARGE TRATION {TONS DISCHARGE TRATIDN (TDNS
DAY {CFS) (MG/L) PER DAY) (CFs) (MG/L) PER DAY) [CFS) (MG/LY PER DAY
1 1380 52 194 488 72 1040 -- 56
2 743 - 80 1060 114 111¢ -- 90
3 665 - 54 1290 - 118 1427 82 314
4 616 36 62 1250 -- 68 1830 -- 494
5 652 -- 70 113¢ -- 122 2250 - 608
6 634 - 75 813 -- 66 2040 - 441
7 763 -- 103 733 59 1830 - 148
8 659 - 7 722 78 1716 2717
s 669 54 790 107 1670 27
It 555 - 45 689 -- a7 2010 - 27
11 684 55 781 -- 84 5200 - 3440
12 928 109 742 2t 40 6890 421 7830
13 164G 84 767 - 40 6070 - 4560
14 795 - 86 571 -- 46 3680 - 338D
15 763 31 62 679 - 55 2390 - 452
16 720 8 798 - 57 2use 38 210
17 576 47 6 - 38 1860 -- 151
18 7L 77 761 -- 41 1510 32 130
19 938 101 631 16 20 1420 - 153
20 917 -- 59 fats -- 39 1820 - 187
21 1130 -- s2 592 -- 32 1950 -- 158
2 791 34 72 625 -- 34 1780 - 192
23 786 -~ 64 727 19 4740 - 512
24 514 66 838 45 8660 78 17¢0
25 701 76 983 -- 52 3940 - 851
26 836 - 113 1660 23 66 288C - 622
27 847 69 11cr - 119 2u3C -- 329
28 1080 - 117 812 - 4 2930 -- 870
29 878 25 59 831 - 45 13900 -- 1324
30 799 -- 65 895 - 48 L2600 482 16400
31 64y - 52 -- - - 5100 -- 3140

TOTAL 24544 - 2440 24713 - 1835 10671¢ - 61437



ROANOKE RIVER BASIN
02075500 DAN RIVER AT PACRS, VA.--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
SELIMENT  SEDIMENT SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT
MEAN CORCEN= LOAD MEAN CONCEN= LOAD MEAN CONCEN- LUAD
. LISUHAKLe  TRATISN (TONS DISCHARGE TRATION (TONS DISCHARGE TRATION 1TONS
oey (CFS) (MG/L) PER DAY) (CFS) (M6/L) PER DAY} (CFS) (MG /L) PER DAY)
1 2340 -- n7 2030 - 324 1530 - 83
2 2000 -- €4l 2930 -- 316 1540 - 125
> elel - 515 2550 56 446 1430 4 93
“ 226¢ -- 431 2340 - 297 1290 - 70
5 231¢C - 437 2470 - 132 1190 - 80
o clie - 356 2270 - 123 1250 - 84
7 2330 - 515 2090 - 13 1240 100
1 2360 41 261 2020 - 100 127¢ - 103
- 2220 -- 164 2C10 -- 1ce 121¢ - 124
“ 1310 -- 258 1860 15 75 1260 -— 102
i1 21cy - 34 1730 - 83 114C - 92
iz 1380 -- szl 1650 -- 89 2750 48G 3560
i3 pET - a11 1413 - 76 11500 -~ 22820
p T4 - 114G 1590 - 81 15700 34760
i 12304 - 731C 1565 - 84 6290 - 7470
15 724C 212 4110 1550 -- B4 3440 - 923
7 st - 1950 1600 15 82 5060 - 3420
io 3217 - cv3 15C0 - 81 1030C - 19190
is 28C¢ -- 378 1350 - 73 5370 -- 2460
20 3240 05 56¢ 1180 - 64 3710 - 701
i 377¢C - 611 1400 -- 16 2950 - 542
ie «710 - 1aGC 1450 -- 80 2700 “Ta4
i3 523¢ -- 166C 1319 -= 7 2680 -- 434
Zw 437C - 12¢0 1210 11 36 2800 10 529
25 4860 - 7:1 1360 - 73 2560 - 449
is 431t 7s 635 1260 -- 68 2240 - 353
27 515¢ -- 45 1120 -- 60 2150 - 366
8 o0t - 3c2 1250 - 68 210¢ -- 357
oy 277¢ - 258 1340 - 72 1580 - 337
Bl 231C - 271 -~ -~ - 1920 - 327
31 287C - 287 - - - 188C 62 315
TUTAL  1lisaf -- 30361 51310 -- 3556 104430 - 100889
APRIL MAY JUNE
MEAN MEAN MEAN
SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT SEDIMENT  SEDIMENT
E AN CONCEN- LOAD MEAN CONCEN= LOAD MEAN CONCEN- LOAD
DISCHARGE TRAT ION (TONS OISCHARGE TRATICN (TONS DISCHARGE TRATION LTONS
DAY 1CFs) MG/L) PER DAY) LCFS) (MG/L) PER DAY (CFS) (MG/L) PER DAY)
1 1740 - 282 221C - 388 1590 - 322
2 1720 - 265 2200 - 402 1700 - 413
3 155¢ - 3o 1830 -~ 296 260C 730 3940
4 2220 - 45¢ 1580 51 218 2200 -- 2380
5 2425 - 575 1660 47 21 210¢ -- 567
& 3070 <6 812 1580 - 192 1540 -- 384
7 341C - e21 1286 - 138 1410 - 324
o 2685 -- 615 127¢ - 137 1330 - 305
9 2300 - 457 1390 - 158 2100 80 454
ic 215¢ - 443 134¢ - 199 2620 - 601
11 2110 369 1270 61 2c9 3130 - 718
12 195y 349 1230 - 1°9 2500 -- 540
13 197¢ 315 1420 - 211 2190 - 473
14 1800 - 243 1650 - 267 182¢ - 369
15 leuc 45 14 1660 - 269 1610 - 326
16 1610 - 196 168C -- 272 1430 80 399
17 1630 - 198 1700 - 258 1310 - 265
18 1570 - 17 1410 - 228 1560 - 316
19 1500 - 168 138C - 186 2340 -- 505
2 1550 - 167 1280 43 149 195¢€ - 395
21 1540 - 175 1100 - 119 1710 - 369
22 1420 - 153 1490 - 118 1590 80 343
23 1310 - 159 c6r -- 109 1380 - 279
24 157¢ 85 3eC 1080 - 111 114€ - 215
25 2260 - 58y 1090 - 132 a49 - 128
26 2756 - 743 1420 56 207 1100 - 148
27 2480 - 449 410C - 1330 1090 - 147
28 174¢ - 328 613C - 2670 1220 - 165
2¢ 1540 63 249 5670 - 1510 1c1e - 136
3¢ 1650 - 267 269 - 581 904 56 137
31 - -- - 205¢ - 415 . - -

TOTAL 58950 - 11743 57970 - 1132¢ 50563 - 15973



ROANOKE RIVER BASIN
02075500 DAN RIVER AT PACES, VA.--Continued
SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT
MEAN CONCEN- LOAD MEAN CONCEN- LOAD MEAN CONCEN=- LOAD
DISCHARGE TRATION ({TONS DISCHARGE TRATION (TONS OISCHARGE TRATION (TONS
DAY (CFS) (MG/L} PER DAY} (CFS} (MG/L) PER DAY) {CFS) {MG/L) PER DAY)
1 B43 - 114 846 -- 206 452 26 28
2 635 - 77 1y - 277 431 - 29
3 64T - 79 1500 - 405 322 - 17
“ 792 - T 1420 - 383 406 - 27
5 955 - le8 1353 - 364 729 - 69
6 972 == 171 1200 114 369 1060 - 129
T 956 T4 191 1320 - 356 991 - 107
a 862 - 163 1210 - 327 1170 56 177
? 683 111 a93 -- 241 785 - 95
10 712 - 125 e - 245 455 - 55
11 8l1 - 142 108C - 277 819 63
139
12 1340 362 1160 - 267 1090 - 221
13 L1uG 356 101C - 218 1110 - 225
14 1700 62¢ 1180 - 255 1cro - 205
15 1810 611 1060 -— 229 1010 - 205
16 1426 - 383 112c - 257 655 73 9
17 1196 257 115¢ - 264 394 - 153
18 1130 264 125C - 236 605 -- 82
19 1130 -~ 259 1010 -- 164 343 -~ 14
2v 1460 - 394 171 - 104 918 - 136
21 18l1¢ 100 489 733 - 79 842 - 136
22 1220 - 296 801 - 87 988 63 168
23 872 - 188 801 - 87 632 - 9%
24 831 - 157 777 27 57 390 - 47
25 933 - 176 6n5 - 41 522 - T°
26 939 - 177 675 - 46 915 1
61
27 124C - 335 464 - 25 1070 2c2
28 171¢ 142 656 439 - 24 948 - 179
2% 1730 -~ €54 493 - 27 958 73 189
3 993 - 268 459 - 25 T00 - 113
31 886 - 215 521 - 35 - - -
TOTAL 34312 - B545 29428 - 5977 23270 - 3617
TOTAL DISCHARGE FOR YEAR {CFS=DAYS) 67727¢C
TOTAL LOAD FOR YEAR {TONS}) 257002

02077200 NORTH HYCO CREEK NEAR LEASBURG, N.C.

“OCATION.--Lat 36°24'07", long 79°12'13", Caswell County, temperature recorder at gaging station on right bank
10 ft upstream from bridge on U.S. Highway 158, 1.5 miles upstream from Cobbs Creek, and 2.5 miles west of
Leasburg.

DRAINAGE AREA,--44.0 sq mi,

PERIOD OF RECORD,--Water temperatures: May 1964 to September 1968,

EXTREMES , --1967-68 :

Water temperatures: Maximum, 26,0°C Aug. 3-6; minimum, freezing point on several days in January and Feb-
ruary,

Period of record:
Water temperatures: Maximum, 27.0°C June 22, 1964; minimum, freezing point on several days during winter

periods.
TEMPERATURE (°C) OF WATER, OCTOBER 1967 TD SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)
DAY
AVER-

MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B 29 30 31 AGE
OCTOBER

MAXIMUM 13 13 14 L5 L5 16 16 15 16 17 16 15 14 13 14 14 14 14 14 13 12 12 11 11 12 12 11 11 10 9 9 13

MINIMUM 12 13 I3 14 14 15 15 14 14 16 15 14 13 13 13 13 13 1413 11 10 9 7 711 7 9 9 8 8 9 12
NOVEMBER

MAXIMUM 11 12 13 121213 7 6 7 8 91111 9 9 7 7 8 8 7 7 8 9 B 9 8 9 8 7 6 -- 9

MINIMUM 9111t 11 8 & 4 3 3 6 7 B 9 8 7 4 4 6 6 4 6 7 8 7 8 8 8 7T & 5 -— 7
DECEMBER

MAXTHMUM 56 6 7T 1 1T & 5 7 7 8 8 8 7 7 7 4 7T 91LLL1211 6 & 5 5 & & & 4 7

MINIMUM 6 6 6 7 6 4« 4 5 T 7T B 7 17 6 7T & 4 & T 91111 6 4 & 4 4 & & 4 3 6
JANUARY

MAXIMUM 3 4 3 5 5 2 2 2 0 1 11 1 0 Y 1 2 2 2 3 4 & 4 4 2 2 2 &85 77 3

MINIMUM 3 3 33 2 22 00 00000 O0 11 1 2 2 2 3 3 4 221121357 2
FEBRUARY

MAXIMUM T 7 7 6 4 4 4 4 &« 3 3 1 1 1 2 3 3 3 2 3 3 2 2 3 3 3 2 3 3---- 3

MEINIMUM T 7 6 4 3 3 3 3 3 3 1 11t 1122 21121111101 2-=-- 2
MARCH

MAX IMUM 3 4 6 5 6 6 8 81011 1212 8 7 7 9 9 91012 14 15 15 12 9 1l 12 12 14 16 17 10

MINIMUM L 2 3 2 2 3 4 4 6 9 9 8 7 4« 6 7 9 8 8 9121312 8 7 8 911 12 13 14 7
APRIL

MAXIMUM 17 16 13 13 13 14 14 14 17 17 14 14 16 18 LB 17 15 17 19 19 20 19 18 17 1

MINIMUM 16 12 11 i1 13 13 12 13 14 14 13 11 12 14 17 13 12 146 16 17 1717 17 16 1
MAY

MAXIMUM 17 18 19 19 18 17 16 16 16 17 17 L9 19 19 L7 18 18 19 19 19 17 16 17 19 19 L7 17 16 16 16 16 17

MENTMUM 14 15 16 17 17 14 12 13 13 16 17 17 19 17 16 17 17 18 17 17 15 13 16 17 17 17 16 14 14 16 15 16

6 16 16 16 14 14 -= 16
313 14 14 12 12 -- 14

JUNE
MAXIMUM 17 17 19 15 19 19 19 19 19 20 22 22 22 21 21 22 22 2L 19 21 21 21 22 23 23 24 24 23 21 23 -- 21
MENTMUM 16 17 L7 18 t7 17 18 18 19 19 20 22 21 19 18 20 21 19 19 19 19 19 20 21 22 23 23 20 18 20 -~ 19
JuLy

MAXIMUM 264 24 24 22 21 22 22 22 21 21 21 21 22 22 23 23 23 24 24 24 23 24 24 24 24 24 24 24 24 26 23 23
MINIMUM 22 23 22 21 19 20 21 20 19 20 20 20 21 21 22 22 22 23 23 23 22 22 23 23 23 23 23 24 23 22 22 22

AUGUST
MAXIMUM 24 25 26 26 26 26 25 25 25 25 24 21 21 22 23 24 24 25 25 24 25 24 24 24 ~—— == == == == == -= -
MINIMUM 23 24 24 24 24 24 23 23 23 23 21 20 20 21 22 22 23 23 23 23 23 23 23 23 == == == == == == == -
SEPTEMBER

MAXIMUM == == ==
MINIMUM  —= == == == —— ——

55



56 ROANOXE RIVER BASIN
02077240 DOUBLE CREEK NEAR ROSEVILLE, N.C.

left 75 £
ATION,--Lat 36°21'44", long 78°05'48", Person County, temperature recorder at gaging station on bank
Loe domtre:m from brid&e ongs«:ondl.ry Road 1166, 1,0 l’ule upstream from Mill Creek, and 3.0 miles northwest of

Roseville,

DRAINAGE AREA,--7,47 sq mi,
PERIOD OF RECORD,--Water temperatures: May 1964 to September 1968,

EXTREMES , --1967-68 :
Water temperatures: Maximum, 28,0°C Aug, 24; minimum, freezing point Feb, 28, Mar, 4,

Period of record:
Water temperatures: Maximum, 29,0°C June 21, 22, 1964; minimum, freezing point on many days in 1966 and 1968

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY AVER-

MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
QCTOBER

MAXIMUM 13 14 14 16 16 16 16 15 17 1T 16 15 14 16 16 17 17 17 14 12 12 12 11 12 13 12 11 i1 10 9 11 14

MINIMUM 9 11 L1 12 13 1315 14 15 17 15 14 13 12 14 16 14 14 12 910 9 9 912 9 910 8 8 9 12
NOVEMBER

MAXIMUM 13 13 1311 9 6 4 4 6 8 91110 9 7 &4 7 8 6 6 8 9 9 7 9 8 8 T & & - 8

MINIMUM 10 1211 9 & 4« 3 2 2 4 6 8 8 T & 3 3 & & 3 6 7T 7T 5 T 6 7 4 2 4 - 6
DECEMBER

MAXIMUM &€ 6 8 7 6 6 T 9 9 9 9 9 B 8 8 T 6 91212121311 6 T T 6 6 7 6 6 8

MINIMUM 4 3 6 4 3 3 4 7 7T 9 8 8 6 6 T & 3 6 9111111 6 4 4 6 4 6 6 & & 6
JANUARY

MAXIMUM 6 6 6 T 6 3 4 2 2 3 2 2 2 & 4% 4% 4 4 5 6 6 6 1 T 4 3 4 7T 1 8 8 5

MINIMUM 6 4 4 & 3 2 2 2 2 2 2 2 2 2 3 3 2 2 3 3 4 4 5 & 3 2 2 4 4 &1 3
FEBRUARY

MAXIMUM 83 8 8 6 5 5 6 6 5 4 3 1 2 2 3 4 5 3 1 6 6 2 1 3 3 2 3 4 3---- 4

MINIMUM 7T 7 53 2 23 4 22 1111111111 21111110 2-=-~- 2
MARCH

MAXIMUM 4 6 6 4 6 6 B 811 921312 7 7 8 9 9111213 16 16 15 11 1213 15 16 17 16 18 11
PNININUN 112 0 1t 2 3 2 5 8 7 6 3 4 7 8 6 6 7 211 9 6 5 7 8 910 11 12 6
APRIL

MAXIMUM 19 14 12 16 14 16-17 17 18 16 13 17 18 20 19 17 17 19 21 19 20 18 17 16 17 17 17 16 13 17 -- 17

MINIMUM 14 9 10 10 14 11 9 11 12 1311 8 9 12 14 9 912 13 13 14 13 14 14 11 10 12 13 11 11 -~ 12

MAY
MAXIMUM 18 17 19 18 18 16 16 L7 17 18 L9 20 19 18 17 18 19 19 20 18 16 16 18 20 18 18 18 16 17 17 17 18
MINIMUM 11 13 13 15 14 12 10 L1 12 14 16 17 17 14 14 16 16 17 16 14 12 11 13 16 17 16 15 14 14 14 13 14

MAXIMUM 17 18 19 19 18 17 17 17 17 17 19 19 19 18 19 21 20 19 19 21 20 21 22 23 23 24 24 22 22 23 -~ 20
MINIMUM 13 16 17 15 14 13 13 16 16 16 17 L7 17 14 14 17 18 17 17 18 17 17 19 19 20 21 21 18 17 18 -- 17

MAXIMUM 24 26 23 22 19 22 23 22 21 21 21 22 21 23 24 24 24 24 24 23 23 24 264 24 25 23 23 24 23 22 22 23
MINIMUM 22 21 21 19 18 19 19 19 19 19 20 20 21 21 21 21 21 20 21 21 19 20 21 21 21 22 22 23 21 20 20 20

MAXIMUM 24 24 25 26 24 26 26 26 26 26 24 22 22 24 24 26 26 26 2T 27 27 27 271 28 27 25 22 21 20 20 20 25

MINIMUM 21 22 22 22 21 22 23 23 23 23 20 19 19 21 22 22 23 23 23 23 23 23 23 23 23 22 20 17 16 16 16 21
SEPTEMBER

MAXIMUM 19 22 22 22 22 22 21 21 20 2] 20 19 18 18 18 18 1B 18 19 18 18 18 18 18 19 19 19 18 17 17 —- 19

MINIMUM 18 19 18 18 19 20 17 17 17 18 18 16 14 14 14 14 15 15 16 16 15 14 14 14 16 L7 17 14 13 13 —- 16

02077250 SOUTH HYCO CREEK NEAR ROSEVILLE, N.C.

LOCATION, --Lat 36°23'12", long 79°06°'22", Person County, temperature recorder at gaging station on right bank at
downstream side of bridge on U.S., Highway 158, 1.2 miles downstream from Mill Creek and 4.2 miles northwest
of Roseville,

DRAINAGE AREA.--55 sq mi, approximately.

PERIOD OF RECORD,-~Water temperatures: January 1967 to September 1968.

EXTREMES.—1967-68:
Water temperatures: Naximum, 31,0°C Aug, 22; minimum, freezing point on many days in January and February.

REMARKS, ~-No Flow Aug. 25 to Sept. 30,

TEMPERATURE (°C) OF WATER, OCTOBER 1967 TO AUGUST 1968
(CANTINUOUS ETHYL ALCOMOL-ACTUATED THERMOGRAPH)

DAY AVER-

MONTH T 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER

MAXIMUM L5 L& 17 18 18 18 18 15 17 17 17 16 15 15 16 17 L7 17 15 13 13 12 12 12 13 12 12 12 11 11 10 15

MINIMUM 13 14 13 15 16 16 15 t4 15 16 16 15 13 13 15 1515151310 2 9 9 912 % 9 9 8 T 9 12
NOVEMBER

MAXIMUM 13 14 1211 10 7T 6 6 6 8 8 1L 11 9 8 7T & 7 7 6 7 7 9 8 8 8 8 8 5 4 -~ 8

MINIMUM 9121110 7 5 3 3 3 4 &6 8 9 8 6 3 3 4 & 3 6 6 6 7T 6 8 & 3 4 —- 6
DECEMBER

MAXTMUM 6 5 6 6 6 5 6 7T 8 8 8 7 7 7 1 7 44 71011101111 6 4 6 &6 4 5 5 3 7

MINIMUM 4 4 5 5 3 3 4 6 7T 8 7T 7T 6 6 7 & 3 4 7101010 6 3 3 & 3 3 4 3 3 5
JANUARY

MAXIMUM 4 4 2 4 4 1 0 0 0 0 0 0O O0 0 0 0 0 1 1 2 3 3 4 4 2 1 2 3 5 77 2

MINIMUM 3 2 2 21 00000000 0O0O0O0O0OOTL1l 2 23 21102 356 1
FEBRUARY

MAXTMUM 6 6 6 4« 3 2 3 3 3 3 2 L 1 1 1 3 3 3 2 3 3 2 2 3 3 3 4 4 4 -—-- 3

MINIMUM 6 6 4 2 2 1 2 2 1 2 0 0 0 0 0 € 11 0 O o0 0 0 1 1 1 2-=-- 1
MARCH

MAXTMUM 3 6 6 6 5 B - == == mm == m= == == 6 8 8 9 911 13 1414 9 911 12 12 14 14 15 -

MINTMUM 1 2 4 2 2 == == === oo =z -—=-- 3 6 8 6 6 81011 9 6 6 7 8 9101212 -
APRIL

MAXIMUM 16 14 11 11 13 14 13 14 16 16 13 13 14 L7 17 16 14 17 19 17 18 17 16 14 14 14 13 13 13 13 -~ 15

MINIMUM 14 10 9 8 il 11 10 1213 13 11 9 10 12 14 11 10 12 13 14 14 14 164 13 11 11 11 12 10 10 -- 12
MAY

MAXIMUM 15 18 19 18 17 16 16 16 16 17 17 18 18 18 15 16 17 L7 18 17 16 14 16 18 17 15 15 14 14 14 15 16

MENIMUM 11 12 14 16 16 13 k1 11 12 13 15 17 17 14 13 14 14 16 15 14 12 11 12 14 15 14 14 12 12 13 13 14
JUNE

MAXIMUM 16 16 13 18 19 19 18 18 18 19 20 20 20 19 20 20 20 19 18 20 19 19 21 22 22 23 23 22 20 22 -- 19

MINIMUM 13 15 16 16 15 37 17 18 18 18 19 19 19 17 16 17 19 L7 17 17 17 17 18 19 20 21 21 19 17 18 —- 17
JuLy

MAXIMUM 23 24 23 21 18 21 21 21 20 21 21 22 22 23 24 24 24 24 23 23 23 23 26 25 26 23 23 23 23 23 22 23
MINIMUM 20 21 21 18 18 18 19 19 20 19 21 21 21 2} 22 22 22 22 22 22 2% 21 22 22 22 22 22 22 22 21 21 21

AUGUST
MAXIMUM 24 23 24 24 24 24 26 26 27 27 26 21 21 22 22 23 26 26 27 28 28 31 30 29 ~= == == == == == -=  -——
MINIMUM 21 22 22 23 22 22 23 24 24 23 20 19 19 20 21 22 23 23 23 24 23 24 24 25 == == == == == == == ==
SEPTEMBER
MAXIMUM == —= == == o= oo mm oo oo oo o U OV

MINIMUM == == == == == —& eo o e oo o



ROANOKE RIVER BASIN 57
02077300 HYCO RIVER AT McGEHEES MILL, N.C.

LOCATION, --Lat 36°31'02", long 79°01'42", Person County, at gaging station 200 ft downstream from bridge on Second-
ary Road 1322 at McGehees Mill, and 1.7 miles downstream from Hyco Dam.

DRAINAGE AREA, --191 sq mi.

PERIOD OF RECORD. --Chemical analyses: October 1967 to September 1968,
Water temperatures: August 1964 to September 1968,

EXTREMES, --1967-68:
Water temperatures: Maximum, 33,0°C Aug. 7, 9, 19, 21, 22; minimum, 2.0°C Feb. 27, 28, Mar. 4.
Period of record:
Water temperatures: Maximum, 33.0°C July 14, 1966, Aug. 7, 9, 19, 21, 22, 1968; minimum, freezing point
Jan, 29-31, Feb, 1, 1966.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 YO SEPTEMBER 1968

D1S- MAG- PO-
DIS- SOLVED CAL-— NE- TAS- BICAR- CAR- CHLO-
TIME CHARGE SILICA 1RON CiuM STUM SODIUM STUM BONATE BONATE SULFATE RIDE
CATE (CFS) (51021 {FE) ca MG) {NA) tK) {HCO3) {C03) (504) [{4R}
0924 13 10 .00 8.0 4.2 4.6 1.3 37 [} 9.6 4.8
20...A 0924 13 - - - - — - - -— - pu
DIS- DIs- 0IS- SPFCI~
SOLVED SOLVED SOLVED NON- SODIUM FIC
URTHU SOLIDS soL10s SOLIDS CAR- AO- COND-
FLUG- PHOS- {RESI- { TONS {TONS HARD- BONATE SORP- UCTANCE
RIDE NITRATE PHATE DUE AT PER PER NESS HARD=- TION (MICRO- PH COLOR
(F) {NO3) 1PO4) 180 C} AC-FT) DAY} (CA4MG) NESS RATIO MHOS
1 .04 73 .10 2.56 37 6 -3 100 7.0 15
- - - - - - - — —_— 6.6 -—
ALKA-
LINITY DISS- TEMP-
AS CLVED ERATURE
DATE CACO3 OXYGEN {DEG C)
30 - 27
- 646 27
A FIELD DETERMINATION.
TEHPERATURE (°C} OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
{CONTINUOUS ETHYL ALCOROL-ACTUATED THERMOGRAPH)
DAY
AVER~
MONTH 1.2 3 4 5 6 7 8 91011 12 13 14 15 16 LT 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER

MAXIMUM 19 19 21 21 22 22 21 17 19 19 18 18 17 18 19 20 20 20 k7 16 17 16 16 17 17 16 16 15 14 14 14 18
MINIMUM 15 16 17 18 18 L9 17 17 17 18 17 16 14 14 17 i7 18 16 14 12 13 13 12 13 16 13 13 13 12 12 13 15
NOVEMBER

MAXIMUM 16 17 16 14 12 11 10 10 10 12 13 14 13 12 12 9 91010 9 91012 911 1010 9 B 6 -~ 11

MINIMUM 14 15 131210 8 7 7 7 B1011 1110 2 6 6 7T 7 6 8 B 9 7 8 7 9 6 4 5 — 8
DECEMBER

MAXTHUM 8 8 8 8 8 7 9111010 910101110 9101011 11 11 t1 110 9 9 9 9 8 9 8 9

MINIMUM 6 5 1 6 5 5 5 ? 9 ? 9 8 0111111110 9?2 9 9 9 8 B 8 8 8
JANUARY

MAXIMUM 8 8 8 8 7 7 9 7T 6 6 & 4 4 & 4 & 4 5 5 5 6 6 17 6 6 6 6 5 5 6 6 6

MINIMUM 8 T 7T 7T 1T 7T 1 6 6 & 4 & 3 4 4 & & & & & 5 6 6 6 6 5 4 5 & 5 6 5
FEBRUARY

MAXT MUM 6 6 6 6 T 7T 1T 1T 6 6 6 6 6 6 6 T 6 6 6 6 6 6 5 6 6 6 7 6 -= -= 6

MINIMUM 6 6 6 6 6 6 6 6 &6 5 4 & 4 & & & & & 4 4 5 & 4 & 4 3 2 2 3 -~ - 4
MARCH

MAXTMUM 6 6 6 6 7 8 8 81F 91212 7 7 8 8 8 8101313 16 15 13 14 14 17 16 L8 18 20 11

MINIMUM 3 3 3 2 3 3 4 3 6 8 7 7T T 7 8 8 8 81011 13 12 11 11 11 12 13 14 14 16 8
APRIL

MAXIMUM 18 16 15 16 16 17 18 18 19 17 17 21 22 23 22 21 22 21 24 22 24 23 21 19 20 21 21 20 19 21 —- 20

MINIMUM 14 13 14 14 15 14 14 16 16 17 15 14 16 17 18 16 16 18 18 18 18 19 18 18 17 16 17 L7 16 16 — 16

MAY
MAXIMUM 22 22 24 22 22 20 19 19 21 21 21 24 24 23 23 22 23 23 26 23 22 20 22 24 22 20 20 19 19 20 21 22
MINIMUM 16 17 19 L8 19 16 16 16 17 19 21 21 21 18 18 20 19 20 19 18 17 17 18 21 19 18 19 18 18 19 20 18

JUNE
MAXIMUM 22 22 21 22 23 23 23 23 23 23 24 25 26 26 24 26 26 25 23 24 24 24 26 26 27 27 27 27 26 27 —- 24
MINIMUM 20 21 21 21 22 23 23 23 23 23 23 24 25 23 23 264 25 23 22 23 24 24 24 26 26 21 27 26 24 25 —— 24
JuLy

MAXIMUM 28 2B 2B 27 26 26 26 26 26 26 25 25 25 27 28 28 28 28 28 28 27 27 27 28 28 28 28 28 28 28 27 27
MINIMUM 27 27 27 26 24 24 26 26 26 25 25 25 25 24 27 28 28 27 27 27 27 27 26 27 2B 28 27 27 27 27 27 26

MAXTMUM 28 29 29 29 29 31 33 32 33 32 31 29 29 31 30 31 32 32 33 32 33 33 32 32 32 32 29 26 27 27 26 30

MINIMUM 27 28 28 28 29 29 31 31 30 30 27 26 27 28 28 29 30 30 30 30 31 30 30 30 30 29 26 24 24 23 23 28
SEPTEMBER

MAXIMUM 26 27 27 27 27 21 26 26 26 26 25 24 24 24 24 2& 24 23 24 24 23 23 23 24 24 24 24 23 23 23 -- 25

MINIMUM 24 25 25 25 26 26 24 23 23 24 24 23 21 22 22 22 22 22 22 22 21 21 21 21 22 23 23 20 21 21 —— 23



38

LOCATION, —Lat 35°53'40", long 77°32'00",

pier of bridge
from Pamlico Ri:

DRAINAGE AREA,-~2,1

PERIOD OF RECORD,~-Chemical analyses:
to September 1968,
Water temperatures:

1967,
Sediment records:

PAMLICO RIVER BASIN
02083500 TAR RIVER AT TARBORO, N,C,

on U,S, Highway 64 in

Tarboro .
vor at Wasbineyond » 6.5 miles downstream from Fishing

40 sq mi, approximately,

January 1958 to December 1967 (discontinued),.

Edgecombe County, at gaging station near ri

ght bank on downstream end of

Creek, and 49,2 miles upstream

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTYOBER 1967 TO SEPTEMBER 1968

TIME
DATE
JUNE
20ee0 1645

20s¢0A 1645

FLUO-
RIDE
DATE F)

MEAN

D1 SCHAI

DAY {CFS
1 1290
2 940
3 882
4 766
5 618
6 555
7 490
8 433
9 4l4
10 377
11 405
12 432
13 412
14 397
15 406
16 399
17 361
18 380
19 368
20 326
21 330
22 324
23 280
24 308
25 318
26 332
27 328
28 314
29 328
30 335
31 307

TOTAL 14155

DIs- MAG- [

DI5- SOLVED  CAL- NE- TAS-  BICAR-  CAR-
CHARGE  SILICA  IRON cium SIUM  SODIUM  SIUM  BONATE  BONATE
1CFS)  {SID2)  (FE} ca) ) (NA) tx) tHCo3)  (CO3)

2040 9.6 .48 4.0 1.5 3.4 1.6 15 0
2040 -- - - - - - - -
015- 015— OIS SPECI-
SOLVED  SOLVED  SDLVED NON-  SODIUM  FIC
ORTHO  SOLIDS  SOLIOS  SOLIDS CAR- AD-  COND-
PHIS-  (RESI- (TONS  (TONS  HARD-  BONATE  SORP-  UCTANCE
NITRATE  PHATE  DUE AT  PER PER NESS HARD- TION  (MICRO-
(NO3)  (POA) 180 C)  AC-FT)  DAY)  {CA,MG)  NESS RATIO  MHOS)
1.1 .19 5 .10 413 16 . - 60
METHY~
LENE
ALKA- BLUE
LINITY  ACTIVE OISS-  TEMP-
AS SUB~  OLVED  ERATURE
DATE  CACD3  STANCE OXYGEN (DEG C)
JUNE
20... 12 .00 - 24
20...A — - 6.4 24
A FIELD DETERMINATION
SUSPENDED SEDIMENT, OCTOBER TO DECEMBER 1967
OCTOBER NOVEMBER DECEMBER
MEAN
cONCEN- MEAN cONEEN- MEAN CORCEN-
RGE  TRATION LoA0 DISCHARGE TRATION L0AD DISCHARGE TRATION
) (MG/LY (TONS) 1CFS)  (MG/L) {TONS) 1CFS)  (MG/L)
55 192 31s 2 7.0 825 15
30 76 319 8 7.0 876 12
34 81 305 9 7.0 925 15
25 52 306 7 6.0 1340 50
19 32 299 10 8.0 1420 a5
20 30 315 s 4.0 1580 a5
16 21 359 s 5.0 1680 48
14 16 348 . 4.0 1370 22
12 13 314 5 4.0 1210 30
1 11 347 5 5.0 1060 30
14 15 303 5 4.0 1110 25
15 17 296 6 5.0 1490 55
11 12 305 6 5.0 3020 108
13 14 315 6 5.0 3750 95
12 13 325 6 s.0 3640 a8
12 13 321 5 4.0 3400 52
10 10 328 “ 4.0 2820 &0
10 10 329 5 4.0 2270 s
11 11 336 5 5.0 1950 3s
8 7.0 287 B 4.0 1860 30
8 7.0 314 7 6.0 1790 32
8 7.0 319 7 6.0 1780 35
8 6.0 363 7 7.0 2590 45
10 8.0 472 18 23 3990 65
9 8.0 ns 30 58 4610 61
9 8.0 977 50 132 5260 80
9 8.0 1010 30 82 5210 19
8 7.0 937 20 s1 4720 35
7 6.0 8as 18 70 4590 s2
8 7.0 776 15 31 4910 70
7 6.0 5380 ss

- 724.0 13143 - 568.0 82426

SULFATE
(S04)

PH

LDAD
{TONS}

October 1844 to September 1945, October 1853 to September 1954, October 1861
October 1944 to September 1845, October 1853 to September 1854, October 1961 to September

CHLD-
RIDE
[{48]

S.D

COLOR

100



. PAMLICO RIVER BASIN 59

. 02084540 DURHAM CREEK AT EDWARD, N.C.

LOCATION. --Lat 35°19'25", long 76°52'26", Bemufort County, temperature recorder at gaging station, on left bank
5 ft downstream from bridge on Secondary Road 1949, at Edward, and 6.8 miles upstream from mouth.

DRAINAGE AREA.--21 sq mi, approximately.
PERIOD OF RECORD, --Water temperatures: October 1965 to September 1968.

TEMPERATURE (°C] OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
(CONTINUOUS ETHYL ALCOHOL-ACTUATED THERMOGRAPH)

DAY

MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 2D 21 22 23 24 25 26 27 28 29 30 31 AGE
OCTOBER

MAXIMUM 18 17 18 18 19 19 19 19 19 19 19 19 18 17 16 17 18 18 18 15 13 13 13 14 16 16 14 14 13 12 11 16

MINIMUM 16 16 17 16 17 18 19 19 19 19 19 18 17 16 15 16 16 18 15 13 12 12 12 13 14 14 13 13 12 11 11 15

NOVEMBER
MAXTMUM 12 13 14 14 14 —= == == == —= —= == = I e
MINTMUM 11 12 13 14 12 == == == == == —= == == R i

DECEMBER
MAXIMUM == == == — ——— - - P e —— - --
MINIMUM  — - ———— i om mm - em —w - - e - --

JANUARY
MAXIMUM == == -~ —- e e e - 33 3 3 4 5 5 6 6 4 3 3 -
MINIMUM == == == — R i 33 2 3 3 3 4 4 & 3 2 2 --

FEBRUARY
MAXIMUM 81010 9 7 6 6 6 5 4 4 2 2 2 3 3 5 5 & &4 & 4 3 3 2 2 3 5
MINIMUM 7 8 9 7 5 4 6 5 4 4 2 L 1 1 2 2 3 & 3 3 & 3 3 21 1 2 3

MARCH
MAXIMUM 4 6 8 7 8 9 9 912121313 13 11 9 11 11 11 13 L6 17 18 18 13 13 14 15 16 18 18 t8 12
MINIMUM 3 3 6 4 4 6 7 6 812121311 8 7 9 11 11 11 12 1L 16 13 10 9 10 11 13 16 17T 16 10

APRIL
MAXIMUM 18 16 14 16 18 18 15 16 18 18 16 14 15 16 16 14 14 15 17 18 19 18 17 16 16 16 17 17 17 16 == 16
MINIMUM 16 14 13 13 16 15 13 14 16 16 14 12 13 14 14 (3 12 13 14 17 18 17 16 16 16 14 16 17 15 14 -~ 15

HAY

MAXIMUM 16 17 18 19 19 17 16 14 16 L7 17 18 19 19 18 18 20 20 22 21 20 19 20 23 22 21 19 19 17 17 17 i8
MINIMUM 15 16 17 18 17 16 14 13 L4 16 17 17 18 18 18 17 18 19 20 20 18 17 17 18 21 19 19 17 17 17 17 17

JUNE
MAXIMUM 18 19 21 21 20 19 19 21 23 23 22 22 22 22 21 22 23 23 23 22 22 22 23 26 24 26 26 26 23 23 -- 22
MINIMUM 17 18 19 20 19 19 19 19 21 22 22 22 22 21 21 21 22 22 22 22 22 21 21 23 24 24 26 23 21 22 -- 21
JuLy

MAXIMUM 24 26 2B 26 24 24 24 23 23 22 22 23 23 24 24 24 24 26 24 24 24 24 25 26 27 27 27 26 26 25 24 25
MINIMUM 23 24 24 26 26 23 22 22 22 22 22 22 23 23 23 24 24 24 24 24 23 23 23 23 24 25 25 24 25 24 24 23

MAXIMUM 24 24 25 26 26 27 28 28 28 28 27 26 23 24 26 26 27 28 28 25 26 26 26 27 27 26 25 23 21 21 21 25
MINIMUM 24 24 24 24 26 26 26 27 26 26 26 23 22 23 24 24 24 26 25 24 25 24 24 25 26 24 23 21 20 21 20 24

SEPTEMBER
MAXIMUM 22 21 22 23 23 22 22 22 22 22 22 21 21 20 19 19 19 19 20 19 20 20 19 20 21 21 22 23 21 22 -- 21
MINIMUM 21 21 21 22 21 21 22 22 22 21 21 21 19 19 13 18 18 18 19 18 18 18 18 19 19 19 20 21 20 20 -- 20

CAPE FEAR RIVER BASIN

< 02107571 CAPE FEAR RIVER NEAR NAVASSA, N.C.

LOCATION,~-Lat 34°17'00", long 77°58'50", New Hanover County, water~-quality recorder at boat pier at Carolina Power
and Light Co, steamplant, 1.5 miles below Catfish Creek, 2 miles northeast of Navassa, 6,0 miles upstream from
Market Street in Wilmington, and at mile 34,0,

DRAINAGE AREA,~—7,050 sq mi, approximately.

PERIOD OF RECORD,~-Chemical anslyses: 1960 to P 1961, 1966 to D 1967, 1967
to September 1968, 6
Water temperatures: October 1960 to September 1961, October 1966 to P 1967, 1967 to Sep 1968,

REMARKS,~-The recorder intake location is 1 foot below mean low water surface, and 6 feet off left bank,
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1967 TO SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAXIMUM MINIMUM MAXIMUM MINIMUM MAXTMUM MINIMUM MAXTMUM MINIMUM MAXTMUM MINIMUM MAXIMUM  MINIMUM

- - - 1000 200 - 200 200 200 200

- - 1800 200 - 200 200 200 200

-— - 3000 200 - - 200 200 200 200

- - 200 200 200 200 200 200 200 200

- - - - 200 200 200 200 200 200 200 200

. - - - - 200 200 200 200 200 . 200 200 200
. - - 200 200 200 200 200 200 200 200
. -- - 270 200 200 200 200 200 200 200
. - - 200 200 200 200 200 200 200 200
- - - _— -— 200 200 200 200 - d 200 200
- -— -- - - 200 200 200 200 - — 200 200
. - - 200 200 200 200 - - 200 200
- -- - - 200 200 200 200 - - 200 2n0
. - - 200 200 200 200 200 200 200 200
. - - - - 200 200 200 200 200 200 200 200
- - - - 200 200 200 200 200 200 200 200

- - - 200 200 200 200 200 200 200 200

= - - 200 200 200 200 200 200 700 200

- - -_ 200 200 200 200 200 200 200 200

- - - 200 200 200 200 200 200 200 2n0

- - - - 200 200 200 200 200 200 200 200

- - - 200 200 200 200 200 200 200 200

- 200 200 200 200 200 200 200 200

- - 290 200 200 200 200 200 200 200

- -- - - 200 200 200 200 1500 200 200 200

- - - - 200 200 200 200 200 200 200 200

- - 200 200 200 200 200 200 200 200

- -- - 270 200 200 200 200 200 200 200

- - 200 200 200 200 1400 200 200

- - - - 200 200 -- 200 200

- - - - - - 200 200 - - - -

AVERAGE - - - - 379 200 200 200 300 200 200 200




60 CAPE FEAR RIVER BASIN
02107571 CAPE FEAR RIVER NEAR NAVASSA, N.C.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), DECEMBER 1967 TO SEPTEMBER 1968.--CONTINUED
APRIL MAY JUNE JuLy AUGUST SEPTEMBER

MAXIMUM  MINIMUM MAXIMUM MINIMUM  MAXIMUM MINIMUM MAXIMUM MINIMUM MAXIMUM MINIMUM  MAXTMUM  MINTMUN

200 200 200 200 - - 2400 200 200 200 20400 600
200 200 — - = - 3200 200 200 200 19500 400
200 200 - - - 4200 200 200 200 18700 500
200 200 = = = e 3700 200 200 200 17400 400
200 200 - - 200 200 6200 200 200 200 18000 650
200 200 200 200 200 200 7600 200 200 200 18500 1400
200 200 300 200 3200 200 9000 200 300 200 15700 200
250 290 1200 200 3000 200 3000 200 620 200 15600 700
200 200 2300 200 3100 300 5600 200 450 200 15100 700
200 220 3300 200 2600 200 3000 200 690 200 15600 ~00
200 200 5500 200 2000 200 2000 200 780 200 13900 600
200 200 5700 200 2300 200 1200 200 1000 200 14900 500
- - — - 500 200 200 200 2400 200 15000 Ro0
- - -— 200 200 200 200 1900 200 16000 1200
- - 5700 200 200 200 200 200 1730 200 17000 2400
200 200 6000 200 200 200 200 200 2400 200 19700 4400
200 200 - - 2n0 200 200 200 3300 200 20700 4800
200 200 - - 200 200 200 200 2530 200 23200 7200
200 200 - - 200 200 200 200 3940 200 24n00 7000
-— - - = 300 300 200 200 4430 200 25300 7700
- - - - 200 200 200 200 4060 200 26500 10500
- -- - - 300 200 200 200 4630 200 26670 10900
200 200 4000 200 250 200 200 200 5540 200 27600 11400
200 200 4100 200 400 200 200 200 6110 200 28000 10800
200 200 4400 200 1300 200 200 200 5700 200 27600 9500
200 200 8600 200 2390 200 200 200 4500 200 26600 700
200 200 7400 200 2000 200 - - 5380 200 26000 6900
200 200 6400 200 2050 200 - -- 10200 200 25100 6200
200 200 6900 200 2200 200 - - 6650 200 24400 #200
200 200 2800 200 3200 200 - -~ 15100 200 19900 4700
200 200 - - 2400 200 200 200 14000 300 - -
AVERAGE 200 200 - - 1290 203 2190 200 3530 203 20750 “050
TEMPERATURE (°C) OF WATER, DECEMBER 1967 TO SEPTEMBER 1968
DAY AVER-
MONTH 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 15 20 21 22 23 24 25 26 ?7 28 29 30 31 AGE
DECEMBER
MAXIMUM 10 10 10 12 11 11 1 12 11 10 13 14 13 13 13 12 11 12 12 11 13 14 12 11 12 11 912 8 == -- 12
MINIMUM 9 8 910 9 9 9 9 9 9 9121210 8 9 9 91010111110 9 9 8 9 7 T --- 9
JANUARY
MAXIMUM —- -=-= 8 8 7 7 T 6 5 & 3 4 4 3 3 3 3 3 3 & 4 5 8 5 55 577 7 5
MINIMUM — — -- T 7 6 6 6 5 4 3 3 3 3 2 2 2 2 2 3 3 3 45 4 & & & & 5 6 &
FEBRUARY
MAXIMUM B8 10 9 9 10 9 9 10 B == == ~= 77 78 789828 666 66 T B--- 8
MINIMUW 6 6 7 8 7 8 8 8 7 - == ~- 6 6 6 6 6 6 6 6 65 5 4 4 4 3 6 6---- 6
MARCH
MAXIMUM B 9 B 9 9 12 9 17 14 12 13 15 15 16 14 13 12 12 12 13 14 16 18 16 15 16 16 17 17 17 —- 13
MINIMUM 5 S 6 6 6 7 7 B 910 11 12 13 13 12 12 11 11 12 12 13 14 15 14 14 16 13 13 15 16 -= 11

-=- 21 22 22 23 23 22 72 22 22 21

MAXTMUM 19 18 18 22 23 19 19 21 20 19 19 19 ~= -= -= 19 20 20 19 -
-~ 20 70 20 20 20 21 21 20 21 19

MINIMUM 17 16 17 17 17 18 1B 18 19 19 18 18 == ~- -~

MAY
MAXIMUM 22 —— -- — == 23 23 23 24 24 24 24 =~ -- 26 26 -~ == —— == == 26 29 26 27 27 26 26 27 -- -
MINIMUM 2] == == == == 22 2] 21 21 21 22 27 -- == 23 23 -- -- -- =— 23 23 26 24 24 23 23 23 -~ -
JUNE
MAXIMUM == — -~ == 25 24 26 26 26 26 27 27 28 27 28 28 30 28 28 29 29 30 32 32 37 32 32 29 31 31 33 29
MINIMUM  — —= == == 24 21 264 264 25 75 25 26 25 24 24 25 24 25 26 26 27 26 27 27 28 28 29 27 29 28 28 26
JuLy
MAXIMUM 33 33 31 31 30 30 31 29 29 28 28 28 29 30 30 32 32 32 32 30 30 31 30 31 31 31 -~ -- -- -- 32 31
MINIMUM 28 29 29 28 28 28 28 28 27 27 26 26 25 27 27 2R 29 28 28 28 27 27 28 28 2R 2R -~ -~ -~ ~-= 28 28

MAXIMUM 31 31 30 30 32 31 32 32

MINIMUM 29 28 28 28 28 28 29 29 29 30 30 29 29 29 32 29 29 29 29 3¢ 30
SEPTEMAER

MAXIMUM 27 27 2

MINIMUM 26 26 2

32 33 32 32 31 33 32 34 32 33 33 35 33 3¢ 33 34 34 34 37 32 30 29 29 32
31 31 32 31 31 29 28 28 7?7 29

8 28 2B 29 29 29 28 29 30 28 28 28 27 27 27 »7 27 28 27 26 28 26 27 27 27 27 27 26 -~ 28
T 27 27 27 27 27 27 27 27 27 26 26 26 26 26 26 26 26 25 25 24 24 26 76 26 26 26 26 -~ 26



CAPE FEAR RIVER BASIN 61
02107572 CAPE FEAR RIVER AT ROYSTER, N.C.

LOCATION.--Lat 34°16'15", long 78°00'00", Brunswick County, water-quality recorder at Royster, 2.5 miles downstream
from Indian Creek.

DRAINAGE ARFA.--7,060 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses:
196

November 1961 to September 1968.
Water temperatures: 1 to Sep 1

EXTREMES, --1967-68:
Specific conductance: Maximum daily, 20,000 micromhos Aug. 31, Sept. 1-3, 17-30; minimum daily, 78 micromhos

t. 2,
Water temperatures: Maximum, 35,0°C Aug. 23; minimum, 3.0°C Jan. 12, 17.
Period of record:
Specific conductance: Maximum daily, 20,000 micromhos on many days in 1966 and 1968; minimum daily, 43 micro-
mhos Oct. 16, 1964.
Water temperatures: Maximum, 35.0°C Aug. 23, 1968; minimum, 3.0°C Jan. 16, 17, 1968.
REMARKS, --Recorder intake about 1 foot below surface.
SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
OCTOBER NOVEMBER DECEMBER JANUARY FERRUARY MARCH

MAXIMUM  MINIMUM MAXIMUM MINIMUM MAXIMUM MINTMUM MAXIMUM MINIMUM MAXTMUM  MINTMUM  MAXIMUM  MINIMUM

3000 121 14500 220 770 160 - - - 180 180

1300 78 17200 250 820 158 -— - - 200 160

3800 100 17100 270 1040 180 - - - 150 160

4600 170 9600 220 300 178 - - - 170 150

5400 175 1800 220 228 165 - -— - - 170 170

5200 162 1400 220 190 150 - - 125 125 160 160

4600 179 2100 220 150 150 - -— 125 100 160 160

7000 180 16000 240 155 150 120 120 100 100 160 140

9900 185 16000 1400 180 150 120 120 160 1o 160 160

8000 187 12400 400 175 135 120 120 115 115 180 160

5800 188 4000 410 200 135 120 120 130 110 190 180

7850 198 3300 370 155 90 - - 145 130 1000 190

9900 200 5800 410 165 180 - - 140 120 200 195

8800 165 10000 500 190 135 - 160 120 210 100

8700 170 10000 410 150 140 — 160 60 150 100

9600 190 17500 250 140 140 - - 160 120 160 120

1200 190 17000 400 140 12% - - 150 130 120 100

1400 140 16000 360 150 130 - - 140 120 120 110

7400 190 15000 300 150 75 — - 130 120 120 90

7800 185 16000 310 170 125 - - 180 120 1on RO

7800 170 16100 390 220 150 - - 180 160 100 A0

7800 165 16200 440 160 100 - - 205 160 100 90

8400 195 15300 200 100 100 - - 240 180 90 20

11400 210 15000 1250 110 100 - - 500 180 80 R0

13800 210 12750 210 125 110 - - 3600 160 an L1

11800 200 9100 150 120 100 - - 1800 170 120 an

11800 200 1125 185 110 100 - - 3100 180 160 140

11400 220 1500 160 115 100 - - 2600 180 160 90

2% esee 12000 230 750 180 110 100 -_— - 3400 170 100 80
30eeeee 6600 210 1570 110 100 90 - - - -— 100 80
3lecass 12800 270 - - - bd - - - - 100 80
AVERAGE 7640 181 10450 355 229 130 - - 739 135 170 123

APRIL MAY JUNE Jury AUGUST SEPTEMBER

DAY MAXTMUM MINTMUM MAXIMUM MINIMUM MAXIMUM MINIMUM MAXTMUM  MENIMUM  MAXIMUM  MINTHUM  MAXTMUM  MINTMUM

120 100 1820 180 - - 3400 200 620 180 20000 2300
150 110 1880 180 -— 6600 220 260 180 20000 1880
160 150 1500 190 - 7600 220 200 140 20000 2200
160 160 1380 60 - - 7400 220 160 140 18800 1760
170 160 240 200 - - 10000 220 160 120 18800 2200
180 160 560 200 3300 240 11000 240 180 140 -- -
180 160 - 6000 220 12000 240 360 140 -
180 160 - 5800 200 11600 260 500 140 -
180 150 - 5300 200 9400 280 880 140 -
160 150 - - 4700 200 4800 280 1040 160 3400
160 150 - - 4400 200 4800 240 520 160 18RO
130 140 - 4300 200 3100 240 1080 170 1280
180 156 - 2700 180 560 220 1940 180 3000
190 150 - 600 180 320 200 1320 200 3400
200 160 - -— 520 180 240 180 1320 220 4200
220 160 - 200 180 210 160 2000 220 18800 6200
260 160 -- 200 180 200 180 2600 200 20000 7200
240 160 - 200 180 220 160 2650 220 20000 9400
260 160 - 280 140 180 160 2800 240 20000 9800
180 150 - - 380 140 160 140 3000 240 20000 10400
200 160 - - 900 140 180 160 2800 220 20000 12400
300 150 - 2200 140 200 160 2800 240 20000 13200
320 150 - - 1700 180 220 180 2800 260 20000 11600
2050 156 - - 2000 200 220 140 3500 280 20000 13200
1240 180 - -— 3300 200 180 140 3200 320 20000 12000
260caes 300 180 - - 4200 200 180 140 3300 280 20000 11000
540 180 - 4200 200 190 180 4600 300 20000 9400
860 180 - 4200 200 520 180 5500 320 20000 8800
1240 180 - 4600 200 1280 180 16800 480 20000 9000
1920 200 - 5400 200 800 180 19800 720 20000 7400
- - - - - - 180 600 20000 2300 - -

AVERAGE 426 157 - - 2850 187 3160 209 3510 298 10000 6940



MONTH

OCTOBER
MAXIMUM
MINTMUM

NUVEMBER
FAXTMUM
MINIMUM

DECEMBER
MAXTMUM
MINIMUM

JANUARY
MAX [MUM
MINTMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINTMUM

APRIL
MAXTMUM
MINEMUM

MAY
MAXTMUM
MINIMUM

SEPTEMBER
MAXIMUM
MINTMUM

LOCATION.--Lat 35°51'24", long 80°23'10", Davidson County, at gaging station near left bank on
pier of bridge on U.S. Highway 64, 1.5 miles south of Yadkin College, 6.2 miles downstream
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CAPE FEAR RIVER BASIN

CAPE FEAR RIVER AT ROYSTER, N.C.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968
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and 295 miles upstream from mouth of Pee Dee River in Winyah Bay.

DRAINAGE AREA.--2,280 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses:

to September 1967.

¥Water temperatures:
September 1967.
Sediment records:

EXTREMES. --1967-68:
Sediment concentrations:
Sediment loads:

Period of record:
Sediment concentrations:
Sediment loads:
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downstream end of
from Reedy Creek,

October 1943 to September 1944, October 1950 to September 1951, October 1955

October 1943 to September 1944, October 1950 to September 1951, October 1955 to

January

Maximum

Maximum

1951 to September 1968.

Maximum daily, 1,590 mg/1 July 13;
daily, 43,800 tons Mar, 13; minimum

minimum daily, 8 mg/1 Feb. 12.
daily, 35 tons Nov, 20,

Maximum daily, 2,970 mg/1 May 26, 1952; minimum daily, 1 mg/l Dec, 3, 1953,
daily, 126,000 tons Mar. 13, 1963; minimum daily, 3 tons Dec. 3, 1953

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOS8ER 1967 TC SEPTEMBER 1968

TIME
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JUNE
17400 1745
FLUO-
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PEE DEE RIVER BASIN
02116500 YADKIN RIVER AT YADKIN COLLEGE, N.C.--Continued

SUSPENDED SEDIMENT, WATER YEAR,OCTOBER 1967 TO SEPTEMBER 1968

OCTOSER NOVEMBER DECEMBER
MEAN MEAN MEAN

MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LOAD DISCHARGE TRATIDN LOAD DISCHARGE TRATION LOAD
DAY {CFS} {MG/L) {TONS? {CFS) (MG/L) {TONS} {CF5? {MG/L) {TDNS )
1 1850 98 490 1280 42 145 1410 22 84
2 1370 70 259 1400 42 159 1550 23 96
3 1240 58 194 1860 58 291 1990 30 161
4 1200 52 168 2770 74 553 2530 30 205
5 1210 48 157 1860 49 246 2380 45 289
6 1130 42 128 1620 40 175 1910 51 263
7 1070 42 121 1520 31 127 1710 51 235
8 1120 45 136 1430 20 kil 1560 48 202
9 1170 35 110 1430 15 60 1560 29 122
10 1290 48 167 1440 18 70 1870 55 278
1 1510 60 244 1450 20 78 6070 546 8950
12 1350 39 142 1370 25 92 11400 793 24400
i3 1200 40 130 1300 28 98 7190 379 7360
14 1150 40 124 1320 30 107 3890 234 2460
15 1160 35 110 1310 18 64 2910 155 1220
16 1150 30 93 1280 17 59 2580 130 906
17 1150 30 93 1240 20 70 2230 78 470
18 1160 32 100 1260 19 65 2170 63 369
19 1980 90 481 1260 20 68 3390 245 2240
20 2220 110 659 1310 10 35 2660 112 804
21 1620 70 306 1260 11 37 2370 90 575
22 1450 40 157 1250 1 37 2750 115 856
23 1300 37 130 1290 11 38 9030 532 12900
24 1240 37 124 1330 15 54 5300 309 4420
25 1230 38 126 1680 70 318 3280 112 992
26 1740 45 2tl 1700 30 138 2740 78 577
27 2180 62 365 1550 28 1117 2400 78 505
28 ir00 60 275 1430 20 77 3500 248 2340
29 1500 &1 166 1360 15 55 11400 574 17700
30 1420 30 115 1350 17 62 6200 238 3980
31 1260 36 122 - - - 3570 160 1540
TOTAL 43320 - 6203 43910 -— 3572 115500 - 97497

JANUARY FEBRUARY MARCH

MEAN MEAN

MEAN CONCEN- MEAN CDNCEN- MEAN csségn—
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATIDN LDAD
DAY {CFS) IMG/L) {TONS) (CFS) (MG/L) {TONS) (CFS) tMG/L) (TONS
1 3070 118 978 3720 60 603 2000 20 108
2 2680 100 724 3680 60 599 1940 to 100
3 2500 80 540 3720 60 603 1880 38 193
4 2500 65 439 3440 60 557 1870 25 126
5 2490 55 370 3040 60 492 1820 20 98
: 2480 60 402 27120 61 448 1790 19 92

2760 90 671 2620 55 389 1780 15 7.

: 2620 72 509 2530 40 2713 1740 17 15
2270 65 398 2400 35 227 1740 15 70
10 2510 92 623 2360 &5 287 1770 22 105
11 3100 108 903 2290 30 185 1870 30 151
12 2840 82 629 2120 8 46 4140 573 6400
13 2840 79 605 . 2090 11 62 14600 1110 43800
14 5170 145 2020 2080 12 67 11400 650 20000
15 5590 120 1810 2040 12 66 5300 520 7440
16 3690 97 966 2080 25 140 3580 302 2920
17 2930 85 672 2060 18 100 3730 915 9210
18 2620 66 467 2010 25 136 5330 355 5110
19 2660 62 445 1940 48 251 4460 198 2380
20 2900 65 509 1910 31 160 3690 140 1390
21 3250 62 544 2000 23 124 3150 100 851
22 4290 98 1140 1930 17 89 2870 92 713
23 4910 122 1620 1840 18 89 2990 &8 549
24 5780 133 2080 1880 15 76 2930 78 S17
25 5810 114 1790 1900 18 92 2790 67 505
26 4650 132 1660 1860 15 15 2480 52 348
27 3530 92 877 1830 15 T4 2310 72 449
28 3040 78 640 1840 16 79 2370 65 416
29 3140 65 551 1900 25 128 2270 67 411
30 3270 60 530 - -— - 2280 82 505
3 3640 60 590 - — - 2240 75 454

TOTAL 105530 - 26702 67830 bl 6517 105110 - 105562



PEE DEE RIVER BASIN
02116500 YADKIN RIVER AT*YADKIN COLLEGE, N.C.--Continued
SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

APRIL MAY JUNE
MEAN MEAN MEA
MEAN cOReEn- MEAN CONCEN- MEAN cOReMN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LDAD DISCHARGE TRATION LOAD
DAY {CFS) {MG/L) {TONS} (CFS) MG /L) {TONS) (CFs) tMG/L) {TONS)
1 2290 58 359 3100 73 611 2460 145 963
2 2620 72 509 2520 55 374 2320 130 814
3 2640 80 570 2320 52 327 2240 128 774
4 2520 78 531 2180 50 294 2120 120 687
B 2910 92 723 2260 so 305 2040 125 689
6 3640 109 1070 2140 50 289 1900 122 626
7 3210 90 780 2000 50 270 1770 115 550
8 2850 72 554 1899 70 357 1850 115 574
9 2560 63 435 1900 60 308 2620 278 197
10 2510 50 389 1880 50 254 6380 761 13100
11 2530 45 307 1880 62 315 4670 285 3590
12 2420 43 281 2670 165 1190 3210 185 1600
13 2350 43 273 3200 178 1540 2610 150 1060
14 2190 40 237 2430 112 735 2600 140 983
15 2270 40 245 3780 290 2960 2320 130 814
16 2240 30 181 3950 160 171 2030 120 658
17 2110 32 182 2800 103 779 2040 116 639
18 2050 30 166 2520 90 612 2050 115 637
19 2030 30 164 2230 80 482 1940 114 597
20 2050 30 166 2110 85 484 1890 110 561
21 2060 33 183 2020 80 436 1850 109 544
22 2010 36 195 1950 80 421 1840 102 507
23 1940 3s 183 1940 70 367 1740 100 470
24 2120 70 400 1930 70 165 1700 90 413
25 4550 255 3130 1900 60 308 1630 90 396
26 3950 110 1170 1900 55 282 1680 88 399
27 2480 80 536 2200 120 713 1790 a0 387
28 2270 72 441 5070 440 6020 1590 75 322
29 2340 100 632 4290 245 2840 1640 70 30
30 3170 158 1350 2850 185 1420 1550 68 285
31 - - - 2780 160 1200 - - -
TOTAL 76880 -— 16342 78590 —_— 27029 68070 - 36146
Jury AUGUST SEPTEMSER
MEAN MEAN MEA
MEAN CONCEN— MEAN CONCEN— MEAN cOREEN-
DISCHARGE TRATION 10AD DISCHARGE TRATION LoAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/LY [TONS) {CFS) (MG/L) {TONS) (CFS) (MG/LY ITONS)
1 1380 67 250 1190 55 177 845 30 68
2 1260 58 197 1340 57 206 880 25 59
3 1520 92 378 1900 57 292 953 20 st
4 1710 125 577 3110 190 1600 914 20 s0
5 1610 98 426 2280 110 677 876 28 66
6 1500 90 365 2410 90 586 820 25 55
7 1430 85 328 1800 90 437 876 25 59
8 1420 70 268 1350 80 292 987 25 67
9 1280 62 214 1270 70 240 1000 25 68
10 1260 60 204 1650 125 557 949 22 56
11 1400 65 246 1680 125 567 1530 235 970
12 2100 300 1700 1660 90 403 1570 125 530
13 4860 1590 20900 1660 88 305 1230 80 266
4 4320 745 8690 1380 60 224 1070 60 173
15 2790 395 2980 1510 70 285 930 50 126
16 1960 250 1320 2320 128 802 891 40 96
17 1790 175 846 1910 105 642 857 35 81
18 1670 187 843 1530 68 280 795 34 73
19 1840 145 720 1430 50 192 804 31 67
20 2280 130 800 1250 50 169 809 30 66
21 2130 120 690 1160 40 125 805 22 48
22 1650 100 445 1180 35 112 895 20 48
23 1340 88 318 1030 30 83 867 20 48
24 1480 78 312 985 30 80 791 18 38
25 1380 70 260 982 30 80 736 19 38
26 1340 70 253 966 30 78 T44 19 s
21 1540 130 540 903 32 78 759 19 39
28 1820 102 501 888 32 77 924 19 47
29 1470 85 337 864 30 70 914 19 47
30 1270 70 240 857 25 58 884 19 45
3 1210 50 96 852 25 58 - - -
TOTAL 56010 - 46344 45297 - 9833 27925 - 3483
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 833972

TOTAL LOAD FOR YEAR (TONS) eecevevees 383230




PEE DEE RIVER BASIN 85
02118000 SOUTH YADKIN RIVER NEAR MOCKSVILLE, N.C.

LOCATION,~-~Lat 35°50%39", long 80°38'38", Rowan County, at gaging station on right bank at downstream side of bridge
on Secondary Road 1872, 1 mile upstream from Little Creek, 4 miles downstream from Fifth Creek, 4,5 miles up-
stream from Hunting Creek and 6.5 miles southwest of Mocksville,

DRAINAGE AREA,--313 sq mi,

PERIOD OF RECORD,-~Chemical analyses: October 1853 to September 1854, October 1960 to August 1967,

Water temperatures: October 1980 to August 1887,
Sediment records: January 1958 to December 1967 (discontinued),

SUSPENDED SEDIMENT, OCTOBER TO DECEMBER 1967

UCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION L0AD DISCHARGE TRATION LDAD DISCHARGE TRATION LOAD
DAY {CFS) (MG/LY (TONS) tcFs) (MG/LY (TONS ) (CFS) (MG/L} (TONS
1 145 - — 126 13 4.0 167 8 4.0
2 129 - 147 38 15 167 9 4,0
3 120 - 262 ag 27 215 10 6.0
4 113 - 220 32 19 303 10 8.0
5 108 - -- 180 12 6.0 242 10 7.0
6 104 - - 162 7 3.0 210 12 7.0
7 100 - - 154 20 9.0 192 16 6.0
8 106 - 142 25 10 180 14 7.0
9 115 — 140 15 6.0 172 10 5.0
10 129 - - 140 8 3.0 260 210 147
11 131 - - 133 7 3.0 813 1020 2240
12 122 - - 133 8 3.0 1320 2580 9200
13 119 - - 136 9 3.0 969 220 576
16 111 - - 133 10 4.0 %89 83 110
15 111 - -- 124 6 2.0 366 50 59
16 115 - - 119 7 2.0 315 [ 37
17 111 — - 120 7 2.0 280 30 23
18 140 - - 120 6 2.0 295 76 61
19 220 - - 129 7 2.0 630 463 788
20 167 - - 126 7 2.0 474 206 266
21 138 - - 124 7 2.0 363 62 61
22 131 - - 122 7 2.0 534 217 399
23 126 - - 122 8 3.0 1580 1170 4990
24 117 8 3.0 138 15 6.0 1040 158 444
25 124 10 3.0 189 20 10 534 80 87
26 189 15 8.0 212 20 1 420 40 45
27 167 20 9.0 170 18 8.0 360 80 78
28 140 15 6.0 152 29 12 828 684 1530
29 136 15 6.0 140 11 4.0 1800 1010 4910
30 131 11 4.0 147 7 3.0 1090 402 1180
31 129 12 4.0 570 108 166
TOTAL 4044 - 43.0 4462 - 188.0 17178 - 27449.0

02131000 PEE DEE RIVER AT PEEDEE, S.C.
(International Hydrological Decade River Station)

LOCATION. --Lat 34°12'15", long 79°32°'55", Marion County, at gaging station in pier of bridge on U.S. Highway 76 at
Peedee, 0.2 mile downstream from Atlantic Coast Line Raillroad bridge, 8.5 miles downstream from Black Creek,
and at mile 102.8 upstream from Winyah Bay.

DRAINAGE AREA, --8,830 sq mil, approximately.

PERIOD OF RECCRD.--Chemical analyses: October 1948 to September 1948, October 1961 to September 1868,
Water temperatures: October 1948 to September 1948, Dctober 1961 to September 1968.
Sediment records: February 1867 to September 1968.

EXTREMES. --1967-68:
Specific conductance: Maximum daily, 140 micromhos Dec, 3; minimum daily, 52 micromhos July 16.
Water temperatures: Maximum, 32.0°C Aug. 8; minimum, 2.0°C Jan. 18.
Sediment concentrations: Maximum daily, 170 mg/1 Dec, 31; minimum daily, 18 mg/1 Sept. 30.
Sediment loads: Maximum daily, 4,890 tons Mar, 17; minimum daily, 73 tons Sept. 30.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

Dis- DIs-
SOLVED  DIS-  SOLVED MAG~ PO~
DIsS— ALUM- SOLVED MAN- CAL- NE- TAS— BICAR- CAR~
CHARGE SILICA INUM IRON GANESE CIuM SIUM SODIUM SIUM BONATE BONATE SULFATE

DATE (CFs) (s102) (aL) (FE) (MN) (cA) (MG) (NA) (K) (HCO3)  (C03) (504)
ocT,

23440 2770 8.1 - +04 — 4e8 1.6 13 2.0 35 ) T.8
NOV.

21... 1820 8.6 - .02 .00 4.9 1.7 16 2.2 41 0 1.6
DEC.

13,.. 11620 9.9 - .03 .00 46 2.2 12 2.3 33 0 8.4
JAN.

2244a 29200 8.7 - «10 - 3.6 1.8 5.6 1.4 16 o] bet

E.

164. 9280 10 - .04 -- 4.5 2.1 9.5 1.4 26 0 10
MAR .

19.40 19700 9.8 - +03 - 5.2 1.9 645 1.4 21 o 8.8
APR.

16000 3870 10 1 .02 - 4.0 1.6 7.9 1.3 24 0 7.2
MAY

17400 5150 8.1 - .01 -- 5.1 1.6 11 1.2 30 o 1.2
JUNE ]

18... 8110 9.1 - .03 00 4ot 1.7 7.6 1.6 26 o Bet
JuLy

16ees 8610 9.3 - +03 - 4ol 1.6 Te3 1.6 25 o 648
AUG.

16eve 5150 9.5 - «03 00 441 1.6 12 2.0 35 ] 6.8
SEPT.

18,44 2220 8.4 .1 <06 +00 445 1.8 20 2.2 46 0 8.2
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PEE DEE RIVER BASIN
02131000 PEE DEE RIVER AT PEEDEE, S.C.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

ocT NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
103 128 103 83 85 90 84 92 116 97 112 136
110 124 105 80 86 92 8l 97 108 98 114 137
106 122 140 80 88 85 85 98 109 97 118 -—

98 120 130 84 84 93 89 101 102 103 108 -
100 120 124 88 83 B9 89 102 99 101 108 112
106 124 115 88 86 80 89 101 100 102 107 106
110 121 108 87 86 85 89 92 100 -— 1086 115
110 123 105 84 S0 85 88 95 95 —_— 108 119
120 -_— 106 90 90 90 84 94 97 99 113 112
115 120 105 -== 94 101 80 101 88 _— 112 e
120 119 115 - 94 100 89 101 88 — 115 112
120 129 115 -— 91 90 109 101 111 -—— 111 116
117 125 102 75 88 84 S5 101 107 99 114 114
115 124 93 — S0 80 90 99 96 96 118 123
115 123 107 -— 90 86 84 104 93 108 112 124
115 121 100 -——— 94 80 84 97 95 52 108 122
111 125 100 70 93 78 80 98 88 87 107 -—
106 125 99 70 90 79 83 100 89 102 104 129
106 123 95 69 S1 79 86 105 96 98 111 124
110 120 100 70 93 T4 95 105 102 95 100 123
1t 121 104 71 86 76 95 102 97 92 97 123
113 120 105 70 90 75 93 100 95 85 100 122
112 115 108 73 S0 15 92 106 104 80 102 124
110 123 106 77 -— 78 93 101 100 83 104 -
114 15 95 ——— - 76 91 104 96 86 107 123
121 116 95 79 94 77 94 102 103 94 107 136
130 105 95 80 91 79 S4 101 106 101 104 134
121 102 100 79 85 85 98 97 103 103 106 139
122 88 92 83 85 S0 99 102 99 98 106 136
125 90 94 83 —-—- 90 94 98 99 107 126 132
118 - 89 85 -— 85 —_— 98 - L1z 135 -—

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

acT NOV DEC JAN FE8 HAR APR MAY JUN Jur AUG SEP
18.0 14.0 9.0 8.0 7.0 4.0 17.0 17.0 20.0 26.0 28.0 23.0
18.0 16.0 8.0 7.0 7.0 5.0 14.0 18.0 21.0 27.0 27.0 23.0
18.0 15.0 11.¢ 7.0 640 7.0 14.0 19.0 22.0 27.0 28.0 -
19.0 14.0 9.0 8.0 6,0 6.0 14.0 19.0 23.0 27.0 28.0 -
20.0 14.0 8.0 7.0 640 6.0 16.0 19.0 23.0 26.0 28.0 24.0
21.0 12.0 7.0 7.0 5.0 7.0 14.0 18.0 23.0 2640 28.0 25.0
20.9 10.0 9.0 7.0 6.0 7.0 15.0 18.0 23,0 25.0 29.0 25.0
27.0 9.0 9.0 5.0 5.0 7.0 15.0 18.0 22.0 26.0 32.0 26.0
20.0 - 10.C 5.0 5.0 9.0 18.0 23.0 26.0 30.0 25.0
21.0 9.0 12,0 6.0 10.0 19.0 23.0 - 28.0
19.0 10.0 12.0 - 540 11.0 16.0 19.0 23,0 26,0 28.0 24.0
19.0 11.0 12.0 —-—— 4.0 13.9 14.0 21.0 23.9 25.0 26.0 23.0
19.0 12.0 11.0 4.0 12.0 14.0 21.0 23,0 24.0 26.0 23.0
18.0 12.0 10.0 3.0 9.0 15.0 21.0 22.0 2640 26.0 21.0
18.0 11.0 11,0 - 4.0 8.0 16.0 21.0 23.0 26.0 28.0 22.0
18.0 9.0 10.0 - 4.0 11.0 17.0 21.0 24.0 26.0 28.0 22.0
18.2 8.0 9.0 4.0 440 11.0 16.0 21.0 23.0 21.0 2840 -
19.0 10,0 10.0 2.0 5.0 11.0 16.0 22.0 24,0 27.0 29.0 23.0
17.0 9.0 11.0 3.0 4.0 10.0 18.0 22.0 24.0 27.0 28.0 22.0
15.0 9.0 12.0 3.0 4.0 11.0 18,0 21.0 25.0 27.0 28.0 23.0
20,0 9.0 Lz.0 4.0 12.0 19.0 20.0 24.0 26.0 28.0 23.0
15.0 1l.0 14.0 6.0 13.9 19.0 20.0 2440 27.0 29.0 22.0
15.0 12.0 11.0 5.0 12.0 19.0 20.0 25.0 26,0 29.0 22.0
15.0 11.0 9.0 6.0 11.0 20.0 21.0 26.0 26.0 29.0 -—
16.0 12.0 9.C - -—— 12.0 18.0 21.0 26.0 27.0 295.0 23.0
14.0 12.9 9.0 4.0 4.0 11.0 17.0 22.0 26.0 27.0 29.0 23.0
14.0 12.C 8.0 4D 4.0 12.0 18.0 23.0 27.0 27.0 28.0 23.0
14.0 10.0 9.0 4.0 5.0 12.0 18.0 21.0 26.0 28.0 25.0 23.0
13,0 9.0 8.0 4.0 7.0 14,0 18.0 21.0 25.0 28.0 23.0 23.0
13.0 10.0 7.C 5.0 _— 14.9 17.0 21.0 26.0 2640 23.0 22.0
14,0 —-— 7.0 7.0 - 15.0 — 20.0 —-—— 27.0 23.0 et



PEE DEE RIVER BASIN
02131000 PEE DEE EIVER AT PEEDEE, S.C.--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1967 TD SEPTEMBER 1968

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN

MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-

DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
oAY tcFs) (MG/L<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>